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(54) AHHAMOSJIEKTPMHECKA^ MALUHHA nOCTOHHHOrO TOKA 



(57) Pecfcepar 

M3o6peTeHne othochtch k o6jiac™ 
sneicrpoTexHMKM m KacaeTCfl BbinonHeHnw 

3JieKTpMMeCKMX MaiXJHH nOCTOflHHOrO TOIO c 
B036y>KfleHMeM OT nOCTOHHHblX MammoB. 

npeflnaraeMafl flUHaMoaneiapMHecKafl iwaiuMHa 

nOCTOflHHOrO TOIO COAepJKMT nOflLUHnHMKOBblW 

lhwt, nocTOAHHbie MarHMTbi, npuKperuieHHbie k 
CTaHMHe, Ha Bany - fltcopb H3 jihctob c na3aMH, 
Konneiaop, y3e/i meTOMHotf TpaBepcbi, no 
KpafiHefl Mepe, c AsyMH meTfOMH, 
coeAtiHeHHbiMki c npoBOAflmwMH oneMeHTaMU, 
ABa onopHbix cpeACTBa c noAWnnHMKOM KawAoe, 
ycTaHOBneHHbie b Aepxarene. Oaho onopHoe 
cpeACTBo pacnono>KeHO b CTaHMHe, APyroe - b 
noAUJunHMKOBOM ti^nTe. Cyu^Hocib w306peTeHHfl 

COCTOUT B TOM, HTO nOCTOHHHbie MarHMTbi 

saKpermeHbi Ha CTaHMHe nocpeACTBOM Knea, no 
KpatfHetf Mepe oaho onopHoe cpeACTBo, 
HanpuMep, pacnono>iceHHoe b noAiunnHMKOBOM 
LAMTe, BbinoriHeHo caMoycTaHaBJiMBatoLUHMCH c 
o6ecne»-ieHneM cBo6oAHoro L^eHTpwpOBaHMfl 
noALiinnHUKa BanoM. flepwaTenn 3a«perineHbi Ha 
CTaHUHe n k noAtunnHMKOBOMy mmy npn 
nowoLL^n Knea, ksk h MMefomwficfl a ManiUHe 
MOHTa>KHbiCi cfcnaHeLi, npuKpenneHHbitf k craHMHe 
n pacujup^fOLAH^cfl no OKpywHoc™ ot Hee. 
MoHTa>KHb]fl c})naHeL4 npeAHa3Ha4eH Ana 
npucoeAnneHUfl AauHofi MawMHbi k nfo6oMy us 
HecKO/ibKMX o6"betaoB ee npuMeHeHnw. flpn 



3tom LueTOHHafl TpaBepca MMeeT KOJibueByio 
cf)opMy, a Memxy CTaHMHofl n noAiunnHMKOBbiM 
u^mtom 3aKpenneH Haoop K30flnpytomnx 
aneMeHTOB, coeAMHeHHbix c ysnoM KonbLjeBofl 
meTOHHow Tpasepcbi aha ynpyroro 
noAflepKaHMfl noc^ieAHero BHyTpn CTaHMHbi. 
M3o6peTeHne HanpaBneHO Ha pacujupeHne 
o6jiacTM ncno/ib30BaHMR AaHHOM aneiapviMecKOM 
MaiunHbi, cHM>KeHMe wyMa npn ee pa6oTe. 
3/ieKTpnHecKafl Maw w Ha oTnuHaeTcn Taioce 
>KecTKHM KperuieHneM ee KOHCTpyKTMBHbix 

3neM6HTOB H yCOBepLLieHCTBOBaHHblM 

BbinojiHeHneM KonnetaopHo-u^eTOMHoro ysna, 
mto cHn>KaeT HanpflweHHfl b HeM \a noBbiwaeT 
HaAejKHOCTb Bcetf aneKTpMMecKofl MaiunHbi. 13 
3.n. 4)-nbi, 21 nn. 
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(54) DIRECT CURRENT DYNAMO ELECTRIC MACHINE 

(57) Abstract: 

FIELD: electric engineering, direct 
current electric machines which are excited 
by permanent magnets. SUBSTANCE: device 
has bearing shield, permanent magnets which 
are connected to bed, armature which is 
located on shaft and has sheets with slots, 
collector, brush traverse unit which has at 
least two brushes which are connected to 
conducting elements. In addition device has 
two support members each of which has 
bearing which is located in holder. One 
support member is located in bed, another 
one is located in bearing shield. Permanent 
magnets are glued to bed; at least one 
support member, for example on which is 
located in bearing shield is self-mounted 
for free alignment of bearing to shaft. 
Holders as well as mounting flange are glued 
to bed and bearing shield. Said mounting 
flange is designed for connection of 
described electric machine to its client 
device and extends along circumference which 
run from bed. Brush traverse is ring-shaped. 
Set of insulation member which are located 



between bed and bearing shield are connected 
to ring brush traverse unit for 
spring-loading latter inside bed. All 
constructive members are rigidly attached; 
design of collector-brush assembly is 
improved. EFFECT: increased field of 
application, decreased noise, decreased 
tension .in collector-brush assembly and 
increased reliability of electric machine. 
14 cl, 21 dwg 
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HacToamee M3o6peTeHMe othocmtca k 
MaxibtM oneKTpoABHraTenflM, a 6onee kohkp6tho 
k CTpyKTypupoBaHHoPi cepnn MOflenePi 
aneiapoABMraTene^, b kotopux ncnojib3yiOT 
MaKCHMaribHO yBennMeHHoe mucjio o6ihmx 

OnTMMM3HpOBaHHblX H NtaKCWViaJlbHO 

yAeiueaneHHbix cociaBHbix sneMeHTOB 
MHOKecTBeHHoro npwivieHeHHn b 
MMHUMnanpoBaHHOM no n3flep>KKaM npoqecce 
M3roToaneHHfl, Ann MHO)KecTBa pa3JiMMHbix 
o6nacTetf npwweHeHvin, BicnioHan npMiweHeHwe b 

a BTOM06 Mfl bH O M npOMblllineHHOCTM . 

OSblMHO B OTpaCJWX npOMblUJJieHHOCTH, 

ncnonb3yioimix sjieicrpOABuraTenki, Hanpwuep b 

aBT0MO6"MJlbHOtf npOMblLLUieHHOCTM, K3MJ\0& 

KOHxpeTHoe npMMeHeHkie ABurarena TpeboBarto 
3HaHHTenbHoro nuc/ia m ham b m Ayan b h bix 

COCTaBHblX 3JieM8HTOB C He60J1bliJHM MMCTIOM 

oGiumx (ecnn ohm Aa>«<e 6binM) cocTaBHbix 
sneMGHTOB Ann paannMHbJX npkiMeHeHMM. 
HanpuMep, o6bNHO ncnojib3osanw pa3Hbie 
ABuraTenn Ann Kaxppft MOAenn aBTOMoGwnn m 
BHyTpn MOAenevi ncnonbaoBanM pasHbie 
ABwraTejiH Ann OTonHTenn, TonbKo 
BeHTunnTopHbfx cucTeM win BeHTMJWTopHbix 
CkicTeM KOHA^UMOHkipOBaHkin B03Ayxa, a Ann 
nepeAHenpuBOAHbix MOAenefl o6bNHO 
Mcnonb30BajiM oT/inHatou^nMcn ot Apyrux 
ABuraTe/ib Ann BeHTWWTopa oxna)KA&HMn 
paflnaTopa. 

OAHMM H3 KOHKpeTHblX HpMMepOB STOrO 

nanneTcn o6biMHoe ncnonbsoBaHne Tpex 
cocTaBHbix siieMeHTOB Ann CTaHUH 
sneicTpoABuraTejieW: ochobhopo aneMema, 
3aAHero noAWwnHWCOBoro wyna m nepeAHero 
noALUnriHMKOBoro u\ma, o6"beAHHeHHoro b oaho 
i^enoe c ctyiaHi^eM Kpen/ieHMn. 3ia KOHKperHan 
npaKTMKa Tpe6oBaxia OTAenbHOfl ocHacTKH Ann 
KawAofi o6"beAHHeHHoPi KOM6nHai4Hn 
noALUnriHMKOBoro u^MTa c c^JiaHi^eM KpeiuieHiin 
Ann Ka>KAoro npyiNieHeHtm, KOTOpoe TpeooBano 
OTriMMHoro ot Apyrvix oceBoro nono>KeHMn 
cpnaHi^a KpenneHun OTHOCMTenbHO CTaHMHbi 
aneKTpoABuraTenn. OcHacTKa Ann 
o6*beAHHeHHbix b oaho nenoe noAwnnHMKOBoro 
mura ki 4)/iaHL(a KpenreHun 6bina AOBonbHo 
Aoporofl. 

riOOTOMy B aBT0M06MJ1bH0fl 

npoMbiiuneHHOCTM 6bino o6biMHbiM f\enoM wweTb 

nOHTM CTOJIbKO KOMmieKTOB HHCTpyMeHTa/lbHOtf 

ocHacTKM Ann n3roTOB/ieHnn ABuraTeneti, 
CKOJibKO niwejiocb pa3Hbix npuMeHeHMW. 3Ta 
TpaAni^noHHan CMCTeMa 6bina pacTOHMTenbHotf, 
nocKonbKy TpeooBana noBTOpHbix 

KpaTKOBpeMeHHblX npOM3BOACTB6HHblX 

nepnoAOB c ncnojib30BaHneM 5onbLiioro 

KOJIMMeCTBa OCHaCTKH, MTO nOBblltia/lO 

ce6ecTOMMOCTb eAMHui^bi npoAyKmin npv\ 
M3roTOBJiGHMM Tpeoyeivioro HMcna pa3Hwx 
ABMraTeneii ao HenpneMneMoro ypoBHw. 

TaKMM o6pa30M, Ann CHVDKeHun HSAepweic h 
n pon3BO ACTBeH h bix 3aTpyAHeHMtf nB/ineTcn 
5KenaTenbHbiM pa3pa6oiaTb crpyKTypupoBaHHbift 
afieKTpoABuraTenb, wMeioLUMfl cBeAeHHoe k 
MMHMMyMy MMcno o6mnx cocTaBHbix nacTeii, 
Koropbte c He3HaHnrenbHbiMM u3MeHeHHflMM mx 
KOHcrpyKi4nn m TexHonorMM M3roTOBJieHnq mo>kho 
6bino 6bi ncno,nb30BaTb Ann no/iyMeHun 
ABuraTenefi Ann wiaKCkiMaiibHO 6onbiuoro Mucna 
pa3Hwx npuMeHeHM^ b aBTOMo6nnnx, KOTopbie 
(ABuraTenn) 6binn 6bi cnoc»6Hbi paooTaTb c 

MMHMMa/lbHblM LUyMOM, MMeJlM 6bi 6onbLuo^ 

cdok cny>K6bi m SHaHMTeribHo 6onee HM3Kyio 
3aBOACKyio ce6ecTon MOCTb eAUHMi^bi 
npoAyKL|MM. 



TpaBepcu meTOMHoro y3na Ann 
3JieKTp0ABnraTeneR m reHepaTopoB Taiwe 

pa3JlMHHbl nO KOHCTpy Kt^HM , HO 06bIHHO 

coAep^KaT obo^MH Ann pa3MemeHnn lueTOK, 
npyKMHHbie cpeACTBa Ann HaAaBJiMeaHvin Ha 

5 meTKM c LjanbK) npn)Kainn mx k KOJinetaopy, 
3/ieKTpnMecKne npoBOAa Ann coaAaHkin nyrn 
TeneHUH TOKa k LueTKaM n mohtsdkhyk) 
noBepxHocTb Ann 3aKpeaneHkin yxa3aHHbix 
aneMeHTOB, cny^amyK) Taiwe b KaMecTBe 

1Q cpeACTBa Ann KpenneH^n Bcero yana k 
ABkiraTenio c oGecneneHneM paaMeu^eHMn 
L^eTOK b HaAne>KaL^eM pa6oMeM nonoxeHMki no 
OTHOLUeHMJO k Kon/ieKTOpy. 

Cdok any>K6bi GneKTpoABMraTe.ne^, 
HanieAujux npuMeHeHne b npncnoco6jieHMnx, 

15 MHCTpyMeHTax m aBTOTpaHcnopTHbtx cpeACTBax, 
a TaioKe MHoro npoMbinineHHbix npnM8HGHM^ 
o6biMHo 3aBHCMT ot AnnHbJ yroribHoft meTKvi, 

CKOpOCTH M3HOCa meTKM H, B CJiy^ae CMeHHblX 

ujeTOK, MMcna cr/ieH meTOK ao Hanana cunbHoro 
M3Hoca KonneKTopa. 

20 I/13B6CTHO, HTO CKOpOCTb M3HOCa UjeTOK 

nanneTcn 4)yHKi^MeR HarpysKM, HacTOTbi 
BpaiAeHun ABuraTenn m (mto 6onee Ba^Ho) 
AaaneHwn npy>KMHbt, npunaraeMoro k meTKe Ann 
yAepxcaHMn ee b onopHOM KOHTaicre c 
KO/inexTopoM. CneAOBaTenbHO, noHnTHo, mto 
25 npn cnmuKOM oonbiuoM AaaneHMM npyKMHbi 

MexaHMHeCKMW H3HOC CTaHOBHTCn Hpe3MepHblM, 

Ha KonneKTope o6pa3yeTcn ruieHKa, Miwetoinan 
He>KeriaTenbHbie xapaKrepucTMKn, m cpoK 
cny)K6bi meTKH 3aMeTHO CHUxaeTcn. C Apyrofl 
30 CTOpoHbi, npM npunoxeHnn chhlukom iwanoro 
AaBneHun o6pa30BaHne aneiapuHecKOM Ayrn, 

06ycnOBJieHHOe BblCOKUM KOHTaKTHbIM 

conpoTMB/ieHkieM m MexaHMMecKUM MCTupaHkieM 
BcneACTBue noAnpbirnBaHun meTOK, cn^bHO 
CHM)KaeT noTeHi4nanbHbifi cpoK cny)K6bi iabtok. 

35 Tunn^Han KOHCTpyKi^Mn u\ejm 
aneiapoABMraTenn Ann TpaHcnopTHoro 
cpeACTBa coAepxcHT BMHTOByio npy>KMHy, 
onupaioiAyjocn Ha yro/ibHyto ii^eTKy, npuweM 06a 
3tm ajieiueHTa pa3MeiAeHbi b KOpo64aTOM 
iAeTKOAep)KaTene c o6ecneMeHneM npn>KaTnn 

40 meTKM k KonneKTOpy. XoTn o6b(HHO ncnonb3ytoT 

3Ty KOHCTpyKUHK), OHa MMeeT HeAOCTaTKM. B 

nacTHOCTt/i, AaBJieHkie, co3AaBaeMoe 
nocpeACTBOM bi/ihtoboA npy>KMHb», nsnneTcn 
cf)yHKL\neii ee oKaTi/m nnn pacTnxeHMn. 
CneAOBaiertbHO, KorAa meTOHHbiM y3en HOBbtM m 
45 meTKM MiwetoT MaKCMManbHyio AnnHy, npy>KMHa 
HaxoAHTcn b cocTonHUM Han6onee nonHoro 
otcaTun m AasneHne nosTOMy 6yAeT cawibJM 

BbtCOKklM. B KOHL^e CDOK3 CJiy>K6bl L^eTKkl 

npyKMHa MaKCMMaribHO yAn^HneTcn m AasneHne 
$0 Ha KonneKTop npw 3tom CTaHOBMTcn HUKe 
Tpe6yeMoro. TawiM o6pa30M, b 3aBMCMMOCTM ot 

KeCTKOCTM npy>KMHbl JlMUJb HaCTb M3HOCa meTKM 

HaxoA^Tcn b onTMMajibHOM AnanaaoHe 
AaBneHMfi, co3AaBaeMwx npy>tCMHoCi. 

npy>KMHbi ii^eT KOAepxcaTen e ft t pa am l^ho h h bix 

55 sneiapoABMraTerieM aBTOMo6nnbHoro 

npuMeHeHun MMetoT HenocTonHHoe ycujine. 
flpyrvnwn cnoBaMM, Mew cunbHee w AaribLLie 
OTTnrnBaioT npy>KMHy, TeM 6onee cn/ibHoe 
conpoTMBneHkie OHa OKaabiBaer. TaxuM 
o6pa30M, ec/iki npy)KMHy neperwiemaioT Ha 

60 KopoTKoe paccTonHne ot ee HopManbHoro 
nono>KeHMn noKon, cuna ee conpoTMBJieHvin 
6yAeT OTHOCMTenbHO hm3kom. Meiwi Aanbiue 
nepeMeiAatoT npy>KHHy ot ee nonotceHun noKon, 
TeM GonbLue cn/ia, c KOTopoft npy>KMHa 
npoTMBOAeftcTByeT ABH>»cymefi cune. Ho npn 
npvtnoKeHnn AaaneHvin k meTKaM Ha TpaBepce 
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y3/ia meTKOAepwaTe/ia HBJifleTca xenaTejibHbiM, 
mo6bt Ha i^eTKy fleMCTBOBana nocroaHHaji cuna, 
npn>KMMaK)U4ayi meTKy k Kormeicropy Ha 
npoTfOKeHnn ecero cpora cny>K6bi m oco6eHHo 
noane nepBOHaManbHoro MSHOca. 

flpyraw npo6jieMa. CBflaaHHaa c 
kicnonb30BaHkteM Tpa^qni^noHHbix npy>KHH 
iH8TKOflep)KaTene m 3/ieKTpoABnraTeneM 
aBTOMo6nnbHoro npwvieHeHMfl coctomt b tom, 

MTO OHM 33HMMaK)T MHOTO MeCTa. B MaCTHOCTH, B 

CTaHMHe flBuraienn wvieeTCfl ximub CTO/ibKO 
MecTa, CKonbKo Hy>KHO Ann pa3MeineHMH Bcex 
cocTaBHbix aneMeHTOB ABkiraTerifl. 
TpaAMUMOHHbie npy>KWHbi ( Tame kbk BMHTOBbie 
npyjKMHbi, aaHMwiatoT qeHHoe m6cto b 30He 
pacnono)KeHMfl meTOK. 

Mto KacaeTca TpaAMUWOHHOH bmhtoboA 
npyKMHbi, KOTopas MNieeT KOHeMHyio AnwHy b 

OK3TOM COCTOHHMM H KOTOpafl 06blMHO 

3ai<ntoHeHa b ooofiNie meTKOAepwaTejia 3a 
Li^eTKoW, to noTpeoHoe Ana ©KaTotf npywwHbi 

npOCTpaHCTBO npHBOAMT K Heo6XOAHMOCTH 

ncnonb30BaHMS 6o/iee ropoTKofi meTKM Ha 
ATMHe o6otf Mbi meTKOAep>KaTejifl. 

nosTOMy jKenaTenbHo pa3pa6oTarb 
npyKMHHoe cpeACTBO, KOTopoe He TOJibKO 
pa3BMBano 6bi AOBonbHo nocroflHHyio cany, ho m 
3aHWMano MUHMManbHoe npocTpaHCTBo Ana 
oOecneHeHMfl bo3mo)khoctm yBenHMeHHfl 
pa3MepoB meTOK v\ yBe/ikiMeHM« TeM caMUM 
cpoica cnyKCbi aneiapoABuraTejifl. 

B HeKOTopux npuMeHeHMflx Ann ycTpaHeHvm 
yKa3aHHbix HeAOCTaTKOB 6bina ncnojib30Bana 
jieHTOHHaa npyKMHa, HaBHTaa noAOOHO MacoBotf 
npy)KMHe m ycTaHoaneHHan c B03MO>KHOCTbio 
pa3BepTbiBaHMfi b Hanpaa/ieHUM yAepwuBaHMH 
meTKM y Konneiaopa. nocKOJibKy neHTOMHbie 
cnnpanbHbie npy>KWHbi wueioT, no cyu^ecTBy, 
nocTOHHHoe ycunne, to wioxeT 6biTb nonyneH 
MAeanbHbii^ AnanasoH AaBjieHHtf, 

06ecneHMBaK)i4nW onTMManbHbiM koht3kt Me>Kfly 
meTKoft m KoiuieicTopoM Ha npoTfl>KeHMM Bcero 
cpoKa cny>K6bi meTKM. 

ripw ncnonb30BaHHM neHTOMHofi npyxHHbJ 
cnnpann, o6ecne4HBatoi^ne ci^erinfliOLnyio cuny, 
y CT3 Ha bji kt Ba fOT CHapy>KM meTKOAepwaTenfl c 
o6enx era ctopoh n noTOMy nuiub TOHKafl MacTb 
neHTbi npy>KMHbi 0Ka3biBaeTCfl pacnonoweHHofi b 
ooo&Me meTKOAepwaTerm ri03aAn meTKH. TaKHM 
o6pa30M, 3Ta KOHCTpyKijHfl AaeT 
AonojiHMTenbHoe npocTpaHCTBo Ann 6onee 
AnnHHoC^ ineTKM, mto npuBOAMT k >K&naeMOMy 
ysennHeHMK) cpOKa cny>K6bi meTKH. 

OAHara npn ncnonb30BaHnn KOHCTpyKi^nW, 
coAepttamiix oco&My LH eTK0 AepxaTe/ifl \a 
neHTOMHyto npyaoiHy, bo3hmk3iot npo6jieMbi, 
cocTonu^ne b HecTa6mibHOM cpoKe cny>K6bi 

ll^eTKM, Bbl3BaHHOM TeM, MTO CTeHKH, 

OKpy>KaK) ii^bie cnnpanbHbie Mac™ npy^Hbi, 
CTpeMflTcn saAepxaTb ABM>KeHne ujeTKH b 
o6oiHMe, Bepo^THO, BcneACTBue Bn6pai^nn npn 
ABVDKeHMM meTKM TyAa h o6paTHO M 
pa3BepTbiBaHM9 cnnpanbHbix MacTetf. 3aAep>KKa 
u^eTKM MoxeT 6biTb Taiwe BW3BaHa 
CKorib)KeHiieM cnnpanbHbix MacTeK Ha3aA m 
BnepeA (m/ih BHyTpb m Hapy><y), a Taxxe 
pa3BepTbiBaHneM stmx nacTeCi b mx me3Aax. 

H3BeCTHO M nOHflTHO, MTO BaXHO, MT06bl 

meTKa BcerAa cneAOBana 3a KOJi/ieicropoM. 
OAHaKO He3aBMCMMO ot Toro, HacKOjibKO xoponi 
KonneKTop, nocKO/ibKy Ban n onopHbie 
noBepxHOCTM noABepratoT MexaHMMecKOM 
oopaooTKe, b ABMraTene 6yAeT ocTaBaTbCfl 

HeKOTOpblfl SKCl^eHTpMCMTeT. riOSTOMy OMeHb 

BaxHo ooecneMMBaTb He TonbKO AaBneHne 
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npyjKUHbt, ho n oonbwyio CTeneHb cBoooAbi 
nepeMemeHnq sceW cucTewibi, cBA3aHHofi co 
u^eTKaMn. 

npM MCnonb30BaHHM TpaAHUMOHHblX 
KOHCTpyKUHfl C neHTOMHblMM npy>KHHaMM ii^eTKa 
3aAeBaeT 3a CTeHKy o6oi^Mbi meTKOAep>KaTerin m 
c CojibiiJUM TpeHnewi nepeMeu^aeTCfl no ee Any. 
B pe3yjibTaTe b stmx MecTax oceAaeT wiycop, 
HanpuMep yroxib, nwrib n t. n. mto 
AonojiHMTenbHO yiweHbiijaeT cBOOOAy 
nepeMemeHvw cucTeMbi. 

06oi^Mbi meTKOAep)KaTeneR, 
npeAHasHaMeHHbie Ann ycTpaHeHua yKasaHHbix 
HeAOCTaTKOB (TaKne, Kax Te, mto pacxpbiTbi b 
onucaHnn k naTeHTy CLUA 4800313, H 02 K 
13/00, c. 310-242, 1989, BbiAaHHOMy Ha mmh 
BepHepa m ap). npeACTaBnyuin co6oK 
KOHCTpyKL^nio, b KOTopofl Hapy>KHafl CTeHKa 
me3Aa nnn oootfwibi 6bina y6paHa m 6buiM 
npeAycMOTpeHbi, no Kpa^HeM Mepe, ABe 
noJiyKpyrnbie noBepxHOCTM Anfl o6ecneM6HMR 
TOMeMHoro \Am nwHefiHoro KOHTaiaa c xa>KAO^ 
cnnpa/ibHoft nacTbto neHTOMHOM npyxotHbi. 

3Ta CMCTeMa b HeKOTopoft CTeneHM peujana 
npoojieMbi, cBfl3aHHbie c ncno^b30BaHneM 
KOHCTpyKL|HM C JieHTOMHOfl npy)KMHO^ t HO Bee Me 

ocTaeTCfl noTpe6HOCTb b ynpoLneHHO^ cucTewie 
u^eTKOAep>KaTerifl c neHTOMHoft npyKMHoCi, 
KOTopafl 6bi: yBenuMMBana cpox cnyKCbi meTKH 
nyTewi oGecneMeHMfl, no cytuecTBy, nocTOHHHoii 
cwjibi AaB/ieHMfl u^eTKH Ha Konjieiaop, KorAa sen 
meTKa HaxoAMTcn b KOHTaiae c KorineKTOpOM, 

CfjaKTMMeCKM MCKmOMaJia CKnOHHOCTb Ll^eTKM K 

3acTpeBaHMK) b o5oMMe M3-3a HaiikiMkin Mycopa, 
TaKoro KaK oct3tkh , yrorib, nurib h T.n. m 
o6ecneMMBa/ia cnnpajiflM jichtomho^ npyxuHbi 

B03MO)KHOCTb OCTaBaTbCW OTHOCMTeJlbHO 

CBo6oAHbiMM Anfl pa3BepTbiBaHMfl B 
HanpaaneHUM k mx cocTOflHusM noKo« 6e3 
3ai^eMneHMn mjim noBpeJKAeHMfl nK)6oR 
cocTaBHoti MacTbto o6o^Mbi MJiM Mycopoiw M3 
CMcreMbi, Korfla meTKa ncrnpaeTcn o KonneKTOp. 

B oahoR H3 o6mepacnpocTpaHeHHbix 
KOHCTpyKi^uft KoribueBoR lueTOMHoft TpaBepcw, B 
MacTHOCTM An« Ma/ibix sneKTpoABuraTenei^ 

MOU^HOCTbtO OT 1/20 Jl.C. f\o 1 fl.C. MCnOJlb3yK)T 

KOJibuesyto meTOMHyK) TpaBepcy ue/ibHO^ 

KOHCTpyKI^MM, OT0OpMOBaHHyK) H3 CTOflKOfl K 

BbicoKMM TeMnepaTypaM aneKTpoHenpoBOAfiiMeft 
nnacTMaccbi. Ha TpaBepce Bbino/iHeHbi o6ofiMbj 
Ana meTOK m pa3/inMHbie oTBepcTMn aha 
KpenneHns ee k CTaHMHe aneicrpoABMraTejifl m 
An« nponycKaHMfl sana AKopa c npuKpenneHHbtM 

K HeMy KOJIJieKTOpOM. 

1/lCTOMHMKOM UjyMa B TDaAMUMOHHOM 

oneiapoABuraTejie aBTOMo6nnbHoro 
npiiMeHeHkifl 6bi/ia u;eTKa. B MacTHOCTM, 
BsaMMOAeRcTBMe Me>KAy meTKoK M KOn/ieKTOpOM 
co3AaBano MHoro niyMa, Bbi3BaHHoro 0opmom 

CaMOft meTKH. B MaCTHOCTH, OAHMM M3 
MCTOMHHKOB UjyMa JIBJlfleTCfl KpaR li^eTKH , 

nonaAatoiAMM b na3bi KonneKTopa, mto He To/ibKO 
Bbi3biBaeT ujyM, ho h npMBOAHT k 

KpaTKOB pe M eH H bl M yBeJIMMeHHSM nJlOTHOCTH 

TOKa, KorAa meTKa HewiHoro npwraeT no 
KonneKTopy npn nonaAaHMM ee b nas. 

flonoriHMTejibHbiti hctomhhk tuyiwa b 
TpaAHUHOHHOM 3/ieKTpoABnraTene coctoht b 
nepeAaMe ujyMa Mepe3 KO/ibi^eByio me T °HHyio 
TpaBepcy yana oco^m meTOK k CTaHMHe. B 
MacTHOCTH, npM >xecTKOM coeAHHeHMH Me>KAy 

TpaBepCOH M CTaHMHOft B TpaAMl^HOHHOM 

KOHCTpyKi^HH Koiie6aHMfl, reHepnpyeMbie Me>KAy 
meTKoK h Konn e kto pom m nepeAaBaewibJe k 
TpaBepce, a 3aTeM k CTaHMHe, co3AaBann 
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HenpneM/ieMbiM ypoBeHb ujyMa e KOHcrpyKUMM. 

riosTOMy ABJineTCfl wenaTenbHbiM 
paapa6oTaTb coeAHHeHne Me>KAy KonbLjeBofi 
ti^eTOHHoK TpaBepcofl m cTaHMHofl, KOTopoe 6bi 
yMeHbUJsuio n n3onnpoBa^o avi6pauMM, 
coa^aBaeMbJe b pe3yjibTaTe B3aMMOAe£taTBMfl 
meTKM c KOJineicropoM m nepeflaBaeMbie k 
craHMHe. 

B n3BecTHbix onopHbix cudeMax, 
McnojibaoBaHHbix b aneiapoABMraTeJiwx Ana 
aBTOMo6nnbHbix npuwieHeHnK, oouhho 
Mcno/ib30Bann aBTOMaTMHecKM 
caMoycTaHaBJiMBafOLi^n^cfl noflLunriHUK, 
yaepxviBaeMbift noA B03AePtaTBMeM ynpyrotf 
cnjibi nyTewi o6ecneHeHMfl bo3mo>khoctm 
Bxo>KAeHnq MHOKecTBa sau^enoK (nanoK), 
o6pa30BaHHbix Ha MeTanriMMecKOM cenapaTope 
(yAep)KMBatoi4eW nnacTMHe), b KOHTaicr noA 
Harpy3Kofl c ero HapywHotf nepM$epuftHoH 

nOBepXHOCTbHD. ktSBeCTHO, HTO BblpaBHMBafOL^MM 

(cTa6miM3MpyiOLHntf) KpyTflWMM" MOMem, 
Heo6xoAHMbia atih CaMOyCTaHOBKM 
m eian n unecKnx wapMKOB, cooTBeTCTBeHHO 
yBe^uMMBaeTCfl, KorAa yBenuMMBaeTcw ynpyraa 
cuna 3amenoK. CneAOBaTenbHo, flanaeTCfl 
npeAnoHTMTenbHbiM yMeHbtuaTb ynpyn/K) cvuiy 
samenoK, HTo6bi ooecnenMTb nnaBHOCTb 
aBTOMaTMHecKOM caMoycraHOBKM. 

OAHaKO npM yMeHbiueHHoW ynpyrofl cune 
saunenoK ohm He MoryT yAOBneTBOpMTenbHO 
npoTMBocTOflTb HarpysKe, Ae&cTByioLneM Ha 
map m km b paAkianbHOM mjim oceBOM 
HanpaBneHMn, hto npMBOAMT k HeHaAe>KHOCTM 
BbinofiHeHMfl cfjyHKi^nM noAaep>KMBaHHfl. 
riosTOMy ABnaeTCfl npeAnoMTHTejibHbiM, htoon 
ynpyraa cmia MeTannMnecKoro cenapaiopa 
6bina HM3KOM, Anw Toro MTo6bi yMeHbWMTb 
BbipaBHHBaiowMtf KpyTflmMM MowieHT, npuneiw 
flanfleTCfl TaioKe npeAnoHTMTenbHbiM, HTo6bi oHa ' 
6bma BbicoKofl, Ann Toro HTo6bi 
yAoaneTBopnTejibHo 0Ka3biBaTb conpoTMBneHMe 
Harpy3Ke, Ae^CTBytoii^eM Ha MerajuiMMecKvie 
ujapuKM. TaKMM b6pa30M, ynpyraa cuna 
MeTannwwecKoro cenapaiopa AonxHa nwieTb 
ABe npoTHBopenaimie Apyr flpyry 
xapaKTepucTMKVi. Oahsko, nocKo/ibKy 
TpaAMUMOHHbiC* MeTannn^ecKnR cenapaTop 6bin 
Bbino/iHeH TaK, hto Ka>KAafl 3awenKa niwena 
OAHy m Ty )Ke ynpyryra cuny, oh He wior 

06fiaAaTb OAHOBpeMeHHO H BblCOKOM M HH3KOM 

Heo6xoAHMbiMi/i ynpyrnMM cunaMM. 

BBMAy BbiLuecica3aHHoro b cymecTByfoweM 
cenapaTope npeAnomeHne ota3K)t 
o6ecneMeHHKD HaAejKHocTM noflAep>KHBaHn^ 
Bana, acepTByfl b HeKOTOpOM cTeneHM cfjyHKijMefi 
nnaBHoH caMoycTaHOBKM. nosTOMy 

Bb4paBHHBaK)IHW^ KpyTfllAMfl MOMeHT, 

Heo6xoAHM bi m ppn caMoycraHOBKvi tuapuKOB, 
yBenuMMBafOT, b pe3ynbTaie nero OKa3biBaeTCP 
HeB03MOXHbiM nerra ocymecTBMTb TpeoyeMyto 
caMoycTaHOBKy. flpyrofl HeAOdaTOK coctomt b 
tom, hto, KorAa MeTannnHecKkiti cenapaTop 

CMOHTMDOBaH T3K, HTO 3aW,enKM HMetOT 

3aAaHHyto ynpyryio cuny, oh MiweeT y3KMfi 
A^anasoH perynnpoBKH n yAOBJieTBopnienbHbiPi 
mohtcok o6ecneHHBajoT numb c ConbiuuM 
TpyAOM. 

K APyruM nonbiTKaM npeoAOJieHun 
yKasaHHbix HeAOCTaTKOB othochtca co3AaHne 
yAep>KMBaroiAero ycTpo^cTBa atia 
aBTOMaTMHecKoro caMoycTaHaBDMBaioLAerocn 
LuapuKonoALiinnHUKa, Hapy«Hafl nepnqbepntiHafl 
noBepxHOCTb KOToporo BbinonHeHa 
cx})epMHecKO«, npiineM uiapuKM 

npncnoca6nnBaK)TCfi An« yAep>KaHnn 
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nocpeflCTBOM Meraii^MHecKoro cenapaTopa, 
cHa6>KeHHoro, no KpatiHefl Mepe, AsyMfl TMnaMki 
sawenoK, MMeioiAMMM ynpyryio cuny pa3Hofl 
BennHMHbi. 3aiAe/iKM, MMeK)L4ne MeHbiuyio 
Be/ikiHMHy ynpyrot^ curibi, bxoaat b koht3kt c 
Hapy>KH0B nepnqbepuRHofl noBepxHOCTbio 

LIiapMKOB paHbUJe, H6M T6, KOTOpbie HMeKJT 

oojibiuyK) BenMHUHy ynpyroM cvuibi, hto 
o6ecneHHBaeT ynpyroe yAepoKMBaHMe ujapuKOB. 

3aiAeri km n doxoa^t b paAMan bHOM 
HanpaaneHMM BHyTpn 30Hbi, pacnono>KeHHOM 
B6nn3M Hapy>KHoiH nepncf)epMH cenapaTopa. 
3amejiKM, HMeK)w,ne MeHbiuyio BennnnHy 
ynpyroR cmibi, n 3au^enKvi, MMeKDiAne oonbiuyto 
Ben MHMHy y npy roW cun bi , noonepeAHO 
pacnono>KeHbi no OKpy>KHOCTM MeTannnHecKoro 
cenapaTopa. 

06biHH0 saLAenKM, uiMeioiAMe 6onbiiiyK) 
Ben MHMHy ynpyrof* cunbi, tuMpe, newi Te, hto 
m Me for MeHbiuyio Ben MHMHy ynpyroM cunbi. B 
cooTBeTCTBMM c ApyruM BapMaHTOM sau^enKM, 
MMeioii^Me oonbujyio Ben MHMHy ynpyrotf CMnw, 
MoryT 6biTb Tonwe, HeM Te, hto MMeroT 
MeHbiuyio Ben MHMHy ynpyroM cunbi, npM oahom* m 

TOM >Ke UJHpMHe. 

noAwwiHHKOBbie cenapaTopbi, 
BbinonHeHHbie B COOTBeTCTBMM c onwcaHHbiM 
Bbtiue 6onee nosAHMM cnoco6oM, b pe3ynbTaTe 
nero ynpyrafl yAepwMBawmaa cwna, c KOTopoft 
cenapaTop AeficTByeT Ha noAtuvinHMK, 
OKa3biBaeTcn cna6oM b momght a btom aT m h gcko m 
caMoycTaHOBKM, ho yBenMHMBaeTCfl npM 
HanMHMM HarpysKM, npnno>KeHHOM k LuapnioM b 
oceBOM HanpaBneHMM, noKasaHbi b onMcaHMM k 
naTeHTy CLUA 4806025, F 16 C 23/04 (284-202), 
1989, BbiAaHHOMy Ha mma KaMM5iMbi m AP- Xota 
onMcaHHbie Bbiiue aBTOMaTMHecKM 

caMoycTaHaanMBafOLAMecn noAUJMnHMKM 
flsn«HDTCfl LuaroM BnepeA no cpaBHeHMK) c 
M3BecTHbiM ypoBHerwi TexHMKM, Teiw He iweHee 
peweHMfl npoOneM noBTopweiwocTM m BenMHMHbt 
cMnbi, HeoGxoAMMOM a/ia caMoycTaHaBnMBaHMfl 
noALunnHMKOB, ocrratoTCfl HeHaCiAeHHbiMM. 

B TpaAMUMOHHbix ABMraTenax, mmbiollimx 
nonKxa B036y>KAeHMfl nocTOAHHbiM MamHTOM, 

B03HMKatOT KpyTfllAMe MOMeHTbl MarHMTHOrO 

conpoTMBneHMfl bo speMW BpameHMn 
BpaLAatou^Mxcn 6ny>KAaiou^MX tokob noA 
nontocaMM. MoMeHT MarHMTHoro conpoTUBneHMq 
npeACTaBnneT cocoti nyBCTBMTenbHbii^ k 
M3MeHeHMK) nonoKeHM^ nepMOA^necKMM npn 

Bpaii^eHMM MOMeHT BpaLHeHM^, KOTOpblPi 
BOSHMKaeT npM OTCyTCTBMM B036y>KAeHMn flKOp«. 

rioflBneHMe 3Toro MOMeHTa o6ycnoaneHO 

B33MM0A6^CTBMeM nOJIfl nOCTQ51HHOrO M3rHMT3 M 

na30B B 3K0pe. kts-sa stmx nasoB MamnTHoe 
conpoTMBneHMe MarHMTHoro toio M3MeHfleTcn b 
pasHbix TOHKax BOKpyr nKopn. 3to osHanaeT, 
hto MamMTHafl 3HeprMfi b oGnacTM B03AyuJHoro 
3a3opa Me>KAy nontocaMM m wKopeM He 
OA^HaKOBa bo Bcex tohiox no oKpyKHOCTM 
nKopfl . 9to noHBneHne MOMeHTa MarHMTHoro 
conpoTMBneHMe npoflBnaeTCH nynbcai^MeW, 

6MeHMeM M HepaBHOMepHOCTbK) MaCTOTbl 

BpaiAeHMfl, KOTOpbie He>KenaTenbHbi npM Bcex 
nacTOTax Bpau^eHMfl, ho HaMfconee 3aMeTHbt m 
He>KenaTenbHbi npn HM3KMX nacTOTax BpaiueHMfl. 
PaHee AexianMCb nonbiTKM yMeHbiuMTb momcht 
MarHMTHoro conpoTMBneHMn b 
aneicrpoABMraTennx nocToyiHHoro TOKa, 
HanpMMep, nyTeM cKaiuMBaHMn na30B «Kop«. Ho 
cKaiiiMBaHMe na30B ycnojKHHeT npoL^ecc 

M3rOTOBneHMfl «KOpfl. 

MoMeHT MarHMTHoro conpoTMBneHMfl 
noflanfleTCfl scerAa bo Bcex pa6oTatoiAMX 
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oneiapoABHraTemx, b kotopwx MMeeT MecTO 

M3M6HeHM6 B03AyUJHOrO 3a30pa B 3aBMCMMOCTM 

ot yrna noBopoTa. flanneTcn wenaTenbHUM 
perynnpoBaTb momcht MamnTHoro 

COnpOTMBneHMfl, B MaCTHOCTM, B aBTOM06MJlbHblX 

npMMeHeHMnx, Ann MaxcMManbHoro 
yMeHbLueHM^ MMcna paBHwx cocraBHbix HacTefi, 
Heo6xoAMMbix Ana ocymecTBneHMn 
MaKCHMaribHoro HMcna npMMeHeHM&, m Ann 

MaKCMMa/lbHOrO CHMWeHMH Ce6eCTOHMOCTM 
npOAYKl^HM M npOV13BOACTBeHHblX ki3Aep>KeK n 
CBefleHMfl K MMHMMyMy pa3/lMHHb!X cnoKHocrew. 

CpeAM Apyrux npooneM, CBn3aHHbix c 

H3BeCTHblMM TpaAMLJMOHHblMM 

anexTpoABMraTennMM, ocooeHHO 
ncnorb3yeMbiMH Ann oxna*ASHMn paflMaTopa 
aBTOMo6wnn, 6bina npo6/ieiwia AonroBenHOc™. B 
MacTHOCTM, OAHa H3 KOHCTpyKU,MM ABMraTenn 
BbixoAnna M3 CTpon nocne npMOfiM3MTenbHO 500 
nacoB paooTbi, mto rpyoo cooTBeTCTByeT 40000 
MM/ib npooera aBTOMoGMnn. 3tm nsBecTHbie 
sneiapoABuraTejin 0TKa3biBann rnaBHbiM 
o6pa30M noTowiy, hto mx meTKM 6binn 
noriHocTbio M3HOLueHbi. TaKUM o6pa30M, Ann 
npoAneHUfl cpoKa cny>x6bi aneicrpoABMraTenn, 
Mcno/ib3yeMoro b t3kom npuMeHeHnw, Hy>KHo 
npoAHMTb cpoK cny>K6bi meTOK. 

flpyrvtM o6Hapy>KeHHbiM HeAocTaTKOM 3roro 
n3BecTHoro 3JieKTpoABnraTejifl, Mcnonb3yeMoro 
b KaMecTBe ABMraTenn Ann oxna)KAeHMn 
paAMaTopa, 6bin BbixoA M3 CTpon noALUnnHMKOB, 
BbisbiBaeMbitf, B03MOKHO, HapyiueHMeM CMasxM 
noAtunriHUKOB. RoaTOMy Gbino 6bi >xenaTenbHbiM 
pa3pa6oTaTb cwcTewiy CMa3KH mjim onopHyio 
cucTeMy Ann ABMraTenn, KOTopwe 6bi npoAnnnM 
cpoK cnyxc6bi onopHbix cucTeM. H3BecTeH 
aneKTpOABuraTe/ib nocTonHHoro TOKa, 
coAepwamMfl CTaHMHy, nKopb, KonneKTop, 
noAiunnHMKVi, MacnocooMHMK (naTeHT Ahitimm N 
2192312, H 02 K 5/00, 1986 r.). HsBecTHO 
TatoKe petueHkie, b kotopom ciapTep Ann 
ABMraTenn BHyTpeHHero cropaHMn, BKntoMatoiAMM 
craHHHy, CMoreMy B036y>KAeHHfl, Ban, nxopb, 
no ALU n n h m kob bie iahtw, Konnexrop, 
meTKOAep^aTejin, CHa6)xeH 4>naHL^eM Ann 
onepaTMBHoro KpenneHMn (naTeHT CLJJA N 
4080541, H 02 K 1978 r. 

(HKH: 310-89). Han6onee 6nn3KMM 
TexHMHecKUM peujeHneM HacTonu^eMy 
M3o6peTeHnto nsnneTcn anexTpMHecxan 
MauuMHa, coAepxaman CTaHMHy c nocTonHHbiMM 
MarHMTaMM, nicopb M3 nnacTMH Ha Bany, 
Konnexrop, weTXM, LAHTbi (naTeHT Ahhimm N 
2188494 kti. H 02 K 5/00, 1986 
r.).nepeHMcneHHbie TexHUHecxne peweHMn 
niwetoT HeAOCTaTKM, aHanornMHbie 

BbiujeonncaHHOMy M3BecTHOMy ypoBHio TexHwui. 
TaKMM o6pa30M, cymecTByeT noTpe6HOCTb b 
ycoBepiueHCTBOBaHHOM anexTpoABuraTene m 
cnocobax M3roToaneHnn ABuraTenn n 
pa3/iMHHbix ero cocTaBHbix MacTeR. TaKoR 
ABuraTerib AorwxeH 6biTb CTpyKrypupoBaHHbiM 
M3AenneM, ncnonb3y!oi4MM MUHMMaribHoe mmcjio 
cxxTaBHbix aneMeHTOB Ann oCecneMeHun 
MaKCMMartbHoro Mucna paannMHbix npuMeHeHMft, 
BKnionap aBTOMo6kinbHbie npuMeHeHMP, n 
AOJDKeH: o6ecneMMBaTb 3HaMHTenbHoe 
noHM)xeHMe ypoBHeW tuyMa no cpaBHeHMto c 

M3BeCTHblMM 3neKTpOABMraTeJinMM t B MaCTHOCTM, 
TeMM, MTO npMMeHflK)T B aBTOM06nJlflX, MMeTb 

saAaHHbiM pnA saAaHHbix coctohhuPi b, no 
KpaMHePi wiepe, oahom onopHoCi cucTeMe, 
Bocnpoki3BOAMMwR npn nOBTOpeHUM BO 
MHoxecTBe Apyrux MHAHBHAya^bHbix onopHbix 

CMCTeM, HMeTb yCOBepilJeHCTBOBaHHblR 
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meTOHHbifl y3en, MMeTb tomho 
npoc^nnnpoBaHHbie m cKOLueHHbje laotkm, 
SHaMMTeribHo cHMxatoLnne Luywi, co3AaBaeMbiM b 
pe3ynbTaTe B3anMOAeRcTBMfl ii^eTOK c 
KonneKTopoM, MMeTb tomho BbinormeHHbie no 
3aAaHHbiM pasMepaM m ycTaHoaneHHbie Ha 

OAHOM nUHMH 060MMbl UieTOK, MM 6Tb 
KOM6MHai4MK) 060KM IMeTOK C KOJlbUeBOt* 

meTOHHOf^ TpaBepcoM, 3HaHMTenbHO 
CHMxcaiomyio Hanpn>xeHMn a TpaBepce, MMeTb 
nMCTbi cepAe^HMKa nxopn, npMKpenneHHbie k 
Bany c MMHMManbHbiM Hanpn^ceHMeM Bana, 
MMeTb KonneKTop, 3aKpenneHHbi^ Ha Bany c 
MMHMManbHbiM HanpflxeHMeM caMoro 

KO/lJieKTOpa M B£Uia, MMeTb WKOpb, KOTOpblK 

cHaMana rpyGo oTAexibiBatOT, GanaHCMpyiOT m 
3aTeM noABepraiOT oKOHHaTeribHO^ AOBOAxe, 
o6ecneMMBaraL^e£i TOHHbie fionycKM Ha pa3Mepbi, 
MMeTb MacnooTpaxaTenM, fiBnnK)L4Mecn MacTbto 

flKOpn, MMeTb WeCTKMfl nOALUMnHMKOBblM IAMT, 
CHM)KaK)L^MM ujyM, cosAaBaeMbiM 

aneicrpoABMraTeneM, MMeTb tomho 
CKO HCTpy m poBa H H bl e m npoc{)MJiMpoBaHHbie 

MaiTHMTbl M TOMHO CKOHCTpyMDOBaHHbie nMCTbi 
CepAeHHMKa SKOpfl, B3aMMOAeMCTBMe KOTOpblX 

yMeHbiuaeT KpyTntMMi^ momcht MamMTHoro 
conpoTMBJieHMn, m MMeTb KpenneHHyio 
nocpeACTBOM xnen KOM6MHai^M>o 4>naHL^a co 

CT3HMH0W, 3HaMMTeJ1bHO CHM>KaK)myK) LLiyM, 

cosAaBaeMbiM aneiapoABMraTerieM, m 
CHM>Kaiou4yK) 3aTpaTbi Ha ocHacxKy. 

B COOTB6TCTBMM C npeAnOHTMTeJlbHblMM 

BapMaHTaMM ocymecTBTieHMfl HacTonu^ero 
M3o6peTeHMfl npeAnararaTcn 
cTpyicrypMpoBaHHbi^ sneKTpoABMraTenb Ann 

pa3J1MMHblX npMMeHeHMfi B aBTOM06MJie M 

cnoco6bi ycTaHOBKM pas/iMMHbix npocTe^LUMX 
cx»CTaBHbix sneMeHTOB ABMraTenn. 
OnMCbiBaeMbiM HM)Ke BapMaHT ocyunecTBiieHMn 
HacTon u^ero M3o6peTeHMn npeACTaBneH b BMfle 
3/ieKTpOABMraTenn, npeAHa3HaMeHHoro Ann 
Mcnorib30BaHMn b KaMecTBe ABMraTenn Ann 
npMBeAeHMn b Ae^cTBMe BeHTMnnTopa 
aBTOMo6MfibHoro OTonMTenn, BeHTM/inTopa 
aBTOMoSMJibHoro KOHAMMMOHepa B03Ayxa MJ1M 
BeHTM/inTopa Ann oxna)KAeHMn aBTOMoGMribHoro 
paAnaTopa. 

Ka>KAbm cxpyKTypMpOBaHHbiM 
a/iexTpOABMraTerib coasp>kmt: CTaHMHy, 
MMetoiAyto cpeACTBO Ann pa3MeLi;eHMn 
noALUMnHMKa m, no KpaMHePi Mepe, flBa 
MamMTHbix cpeACTBa, onepaTMBHO 
ycTaHOBJieHHbix m 3axpenneHHbix b Heft 
nocpeACTBOM xnen, nKopb, BKntoMatOLUM^ 
cepAeMHMK, BbinonHeHHbiM M3 MHOxecTBa 
nMCTOB, Ban m Konnexrop c na3aMM m 
onepaTMBHO ycTaHOBneHHbift b CTaHMHe c 

B03M OXCH OCTbKD B33MM0Ae^CTBMn C MafHMTHblMM 

cpeACTBaMM, y3en KonbLjeBofl u;eTOMHoC* 
TpaBepcbi, onepaTMBHO npMcoeAMHeHHbtM k 
CTaHMHe c ooecneneHMeM TOMHoro 
pacnono>KeHMn, no KpaCiHeti Mepe, AByx 
meTOMHbix cpeACTB oTHocMTenbHo KonneKTopa, 
npoBOAniAee cpeACTBO, onepaTMBHO 
npMcoeAMHeHHoe k u;eTOMHOMy cpeACTBy Ann 
nposeAeHMn anetapM^ecTBa, noAUJMnHMKOBbiR 
lAMT, MMeioiUM^ cpeACTBO Ann pa3MeLi^eHMn 
noALUMnHMKa m onepaTMBHO npMcoeAMHeHHbiR k 
craHMHe Ann 3aKpbrrnn ABMraTenn, m no KpaftHeii 
Mepe, oaho cbo6oaho ycTaHasnMBatomeecn 
onopHoe cpeflCTBO, onepaTHBHo ycraHOBneHHoe 
b, no KpaCiHeM Mepe, oahom cpeACTBe Ann 
pa3Meu^eHMn noALUMnHMKa noAUJMnHMKOBoro 
iHMTa, npM^eM onopHoe cpeACTBO MMeeT pnA 
saAaHHbix cocTonHM^, npeABapMTenbHO 
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y cTSHOBneH h bix ki yflepxcviBaewbix b HeM c 
noMOLMbio Kneamero cpeACTBa, qbnaHLjeBoe 
cpeflCTBo KpermeHUfl, onepaTMBHO 
npucoeAHHeHHoe k CTaHUHe nocpeACTBOM Knen, 
Ann onepaTMBHoro npucoeflUHeHMfl ABuraTejin k 
moooMy us MHO)KecTBa o6i>eicroB npMMeHeHMH, 
HanpMMep b aBTOMo6nne. 

Apyrwe oco6eHHOc™ CTpyicrypMpoBaHHoro 
sneiapoflBuraTenfl, cnoco6cTByioinMe 
nonyMeHuro SKcnnyaTai^noHHbix m ctommocthux 
npeniviyiMecTB ero no cpaBHeHMto c M3BecTHWMn 
aneKTpoABuraTejiflMM, BKriKwaioT cneAytOL^ne 

KOHCTpyKTMBHbIG M QtyHKLJMOHanbHbie 

OTX1 MM MTen bH bl© npM3HaKM. 

CTpyKTypupoBaHHbifi ajieiapoABuraTenb 

AOnOJlHMTeJlbHO COAepjKMT OTKpblTbIM M 
3aKpblTbl« KOHUbl, npMHeM OTKpblTbIM KOHei^ 

MMeeT cpeACTBO no3ni^noHnpoBaHHfl 
noAWwnHMKOBoro u^MTa m cpeACTBO KpenneHMn 
aMOpTH3aTOpa, a 3aKpbiTbiti KOHeij MMeeT 
HecKonbKo cpeACTB oxna^AeHMfl, onepaTMBHO 
Bbino^HeHHbix b HeM c o6ecneHeHneM 
yMeHbiueHiifl nepeAann ujyMa nepe3 hmx. 

OnopHoe cpeACTBO CTaHUHbi MOweT MMeTb 
onepaTMBHO ycTaHoanew-ibie b cpeACTBe Ann 
pasMemeHMn noALUMriHkiKa b craHMHe hmoo 
LuapMKOBbiM noALUnnHMK, jimoo noflLUMnHHK 

CKOflbWeHMfl C 3aMKaMM C BO3M0>KHOCTbK) 

onepaTMBHoro B3aMM0AeMCTBMn c BanoM, 

npklMeM 33M0K nOflLUkinHMKa CKOJlb>KeHMfl 

3aKpenji5itoT nocpeACTBOM Knefl b Tpe6yewiOM 
nono>KeHHM b cpeflCTBe Ann pa3MemeHMn 
noflLLikinHkiKa nocne ooecneHeHMH saAaHHoro 
pflfla cocToaHUM Me>KAy hmmm c 
Bocnpon3BeAeHneM npn noBTopeHUM OAHoro m 
Toro Me saAaHHoro pnAa cocToflHMtf b 

MHOKeCTBe MHblX nOflUJUnHMKOB CKOJlbXeHMfl B 

MHOJKecTBe MHbix cpeACTB Ann pasMeLAeHMfl 
noALunnHMKa HecMOTpn Ha KoneoaHMH pa3MepOB 

B KaXflOM MHOM noAWMnHMKe, KaXCAOM HHOM 

3aMKe n KaKAOM mhom cpeACTBe Ann 
pa3MemeHnq noAiunnHMKa. 

flBa MamnTHbix cpeACTBa AononHWTe/ibHO 
MMeiOT (Korfla ohm saKpenneHbi b CTaHUHe) 
npoMe>KyTxvi Me>KAy hmmm m pacnono)KeHbi b 
CTaHUHe c oGecneMeHneM 3HaHMTe/ibHoro 
yMeHbtueHMfl BbtxoAa na cTaHUHbi Mepe3 
HecKonbKo cpeACTB oxna)KAeHMfl tuyiwa, 
reHepupyeMoro BHyTpn CTaHUHbi m 
nepeAaBaeivtoro Me>KAy npoMexcyTKaMM b 
HanpaB/ieHMM k 3aKpbiT0My KOHijy craHMHbi. 

Ban BbinoriHeH, no cyujecTBy, coBepmeHHO 
poBHbiM n MMeeT onopHyio noBepxHOCTb Ha 

OAHOM KOHL^e M CpeACTBO COeflklHeHUfl c 

o6"be«TOM npMMeHeHkin Ha ApyroM, npyineM 
MHO>KecTBO o6pa3yroiAMX cepAeHHMK jiuctob c 
na3aMM noABepratOT nepeA onepaTMBHotf 
ycxaHOBKOM Ha Ban MHAyKi^noHHOMy HarpeBy. 

Ha Bany Me>KAy onopHofl noBepxHocTbio m 
cepAeHHkiKOM onepaTMBHO ycTaHoaneHa 
pacnopHan BTynica. 

flo cepAeHHUKy, pacnopHOM BTyriKe w, no 
KpafiHefl Mepe, nacTH sana paBHOMepHO 
pacnpeAeneHbi naonvipyiomvie cpeACTBa. 

KonneKTop coAepKUT BHyTpeHHioK) 
M3onnpy»oi4yio cepAUeBUHHyto MacTb m 
HapywHyjo ajietcrponpoBOAniMyK) MacTb, 
npeAnoMTMTenbHO M3 roTO bti eH Hy to M3 MeAM n 
MMerau^yto na3bj m fl3biMKM, npn^eM KonneKTOp 
onepaTMBHO npMKneeH k Hen3onMpoBaHHOkl 
MacTM Bana Me>KAy kohl^om c onopHOM 

nOBepXHOCTbK) H CnOMCTbIM CepAeMHMKOM. 

B na3ax cnoncToro cepAe^HMKa onepaTMBHO 
HaMOTaHo n onepaTMBHO coeAMHeHO c «3bJKaMM 
KonneKTOpa npoBOAflL^ee cpeACTBO, TaKoe kbk 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



o6MOTOHHafl npoBonoKa. 

Ka^AbiM MacnooTpaKaTerib coa©P>kmt 
4aujeo6pa3Hyio nacTb Ann aaABMraHMn Macna 
oSpaTHo b onopHoe cpeACTBO. 

Me>KAy Maaieo6pa3H0fl nacTbio OAHoro 
MacnooTpa>KaTenfl m KoruieKropoM onepaTMBHO 
ycTaHoaneHO cpeACTBO KOMneHcai^MM oceBoro 
nioqbTa Ann peryriMpoBaHMJi oceBoro 6MeHnn 
Bana ao BeriMMMHbi, HaxoAflLMeRca b 3aAaHHbix 
npeAe/iax. 

CpeACTBO yMeHbweHUfl oceBOM BM6pai^MM 
mtim cMCTeMa KOMneHcai^MM oceBoro AaBJieHMfl 
coAep)KMT, no KpaflHefl Mepe, oAHy 
npeAnoHTMTenbHO 3nacTOMepHyio wafi6y m, no 
Kpa^Hefl Mepe, OAHy npeAnoHTMTenbHO 
Ha^naTpoHOByio ujaPiSy, npMMeM oflHa M3 
npeAnoHTMTenbHO anacTOMepHbix ujaK6 
onepaTMBHO ycTaHoaneHa p^aom c 
MacnooTpaxaTeneM, HaxoAfliMUMCfl b 
HenocpeACTBeHHoft 6nM30CTM k pacnopHofi 
BTyriKe, a Apyran npeAnoHTMTenbHO 
anacroMepHan ujawSa onepaTMBHO ycraHOBneHa 
y MacnooTpaxoTe/ifl, HaxoA^iMerocn b 
HenocpeACTBeHHofl Ojimsoctm k Konneiaopy. 
flKopb npeABapMTe/ibHO Harpy>KatoT mjim 
CMemaiOT nyTeM pacnono>KeHMfl MamnTHbix 
cpeACTB OTHOCMTejibHO cepASHHUKa 6/inxe K 
saKpbiTOMy KOHi^y cTaHMHbi, b pesyribTaTe Hero 
B3auMOAeRcTBMe Me>KAY onopHoe 

noBepxHocTbio m, no KpaPineM Mepe, oahom 
HawlnaTpoHOBotH iuaW6oR cpeACTBO 
KOMneHcai4MM oceBoro AaaneHvin GyfleT 
Bbi3biBaTb flaBneHne, AeMCTByfou^ee Ha 
coceAHee onopnoe cpeACTBO. 3to 
npeABapMTeribHoe HarpyxeHMe flanneTCJi 
pe3ynbTaTOM ecTecTBeHHoW CKnoHHOCTM 
MamMTOB aKCMaribHO L^eHTpMpoBaTb 
ujMXTOBaHHbifl cepAeMHMK, b pe3yribTaTe Hero 
oceBap Bu6paLiMB (oceBoe nepeMemeHMe) qKopn 
3HaMMTe/ibHO yMeHbwaeTCfl. 

Ka>KAan ii^eTKa MMeeT sriexTpMHecKoe 
coeAMHMTenbHoe cpeACTBO (Tarae, KaK MeAHbie 
rM6KMe npoBOAHMKM), onepaTMBHO coeAHHeHHoe 
c HeH.M CHa6)KeHa ckocom Ann KOHTaKTMpoBaHMn 

C KOJWeKTOpOM. 

Y3eji Konbi^eBOM l^6tomho^ TpaBepcbi 
coAep>KMT TpaBepcy, b kotopoK BbinoriHeHbt, no 
KpaklHekl Mepe, BOceMb D-o6pa3Hbix 
(nonyKpyrribix) nasoB m, no KpaflHetf Mepe, TpM 
onepaTMBHO npMcoeAMHneMbix k HeM 

aMOpTM3Mpy>OLAMX cpeACTBa. 

K KonbLjeBOM* u^eTOMHoW TpaBepce 
onepaTMBHO npMcoeAHHeHbi (npeAnoMTMTeribHO 
c Mcnonb30BaHMeM D-o6pa3Hbix nasoB b 
KanecTBe coe am h MTe ji bH bix cpeACTB Ann 
MaKCMManbHoro yMeHbiueHMn HanpnweHMfl b 
TpaBepce m Ann TOHHoro pacnono)KeHMfl u^eTOK 
nepneHAMKynnpHo k HapywHotf noBepxHOCTM 
KonneKTopa) no Kpa^HeM Mepe ABe o6oRMbi 
i4eTOK. 

JleHTOMHan npy>KMHa KpyMeHMn, onepaTMBHO 
coeAMHeHHan c Ka^AOM iagtkom, npMKMMaeT 
ica^KAyK) u^eTKy k Hapy>KHo^ noBepxHOCTM 
KonneKTopa c no^TM nocTo«HHo£H cmjiom Ha 
eflHHML^y nnomaAM KOHTaiaa Me^KAy hmmm. 

flnn Toro HToGbi SHeprnio noABecTM k 
ABMraTento m oTBecTM ot Hero, k 
coeAMHMTeribHOMy cpeACTBy meTKM (TaraMy, KaK 

MeAHbIM TM6KMM BblBOflHOM npOBOflHUK) 

onepaTMBHO npMcoeAMHeHO 
aneiaponpoBOAniMee cpeACTBO (Tarae, KaK 
ujTence/ibHafl BM/iKa). 

IIOAUJMnHMKOBblM IHMT AOnO/lHMTeilbHO 

coAep>KMT cpeACTBO pa3MeiAeHM« 
3/ieKTpMMecKoro npoBOAHMKa, cooTBeTCTBytoiAee 
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cpeflCTBy no3kii4MOHnpoBaHMfl aneiapMMecKoro 

npOBOAHMKa Ha OTKpblTOM K0HU6 CTaHMHbl, 

cpeflCTBO yAep>KaHMfl aM0pTM3aT0pa, 
cooTBercTByioii^ee cpeflCTBy KpenneHWfl 
aMoptM3aTopoB Ha otkpwtom kohl^s CTaHMHbl, m 
cpeflCTBO pa3MemeHna noflUJunHMKa An* 
pa3MeineHMH b hom cboooaho 
ycTaHaBJiMBatoiMerocji onopnoro cpe^cTBa, 
npuneM cboooaho ycTaHaannBaromeecfl 
onopHoe cpeACTBO yAepxcuBaioT c noMou^bio 
icnefl b Tpe6yeMOM nonoxeHnn b cpeACTBe 
pa3Mei4eHM?i noflLunriHUKa nocne ooecneweHHH 
3aflaHHoro pnoa coctoshmW wie>Kfly hmmm, 
BOCnpOM3B0flMMOrO npM noBTopeHUM bo 
MHOKecTBe MHAMBMflyajibHbix onopHbix cpe^cTB 

BO MH0>K6CTB6 WHAHBklflyaJlbHblX cpeACTB 

pa3MeiAeHMfl noAUJunHUKa, HecMOTpa Ha 
KoneoaHUfl pa3MepoB b ksxaom oTflexibHOM 
noAiunnHMKe, Ka>KAOM OTAenbHOM 3aMKe m 
Ka)KflOM OTAenbHOM cpeACTBe pa3MeLneHkm 
noALUnnHMKa. 

Ka>KAbift cfnaHei^ KpenneHna coAepwuT 
ycraHOBOHHyK) MacTb, MMetomyio uem-panbHoe 

OTBepCTMe H HeCKOJlbKO 06pa30BaHHblX B Heft 

cpeACTB KperineHMfl, n Haweo6pa3HyK> MacTb, 
MMeiomyio BepxHHft h hmxchm« kohun m 
BHyTpeHHioio m HapywHyio noBepxHOCTM m 
onepaTMBHo coeAMHeHHyio c Ljem-panbHbiM 
OTBepcTneiwi Ha ee HwxoneM KOHue, npuneiw 
paAnyc BepXHero KOHi^a oonbiue, newi paA^yc 
HM>KHero KOHi^a, m noBepxHOCTb Haweo6pa3Hoft 

MaCTM Me>KAy BepXHWM M HMXHMM KOHUaMM 

nocTeneHHo yiweHbiuaeTCfl ot MaKCMMyMa Ha 
paflnyce BepxHero KOHija ao MUHUMyMa Ha 
paAnyce HkixcHero KOHLja, a BepxH^n KOHueBaa 
MacTb MiweeT BbicTynatomyto nacTb (aaicpanHy), b 
pe3ynbTaTe nero npM onepamBHoft ycTaHOBKe 
ctyiaHua Ha CTaHMHy Haweo6pa3Hafl MacTb 
o6pa3yeT pe3epsyap Ann npneiwa Knea n Ana 
o6ecneMeHHji BsaviMOAeftcTBMfl c aKTHBaTopoM 
Knen, HaHeceHHbiM Ha BHyTpeHHtoto 
noBepxHOCTb Haujeo6pa3Hoft Mac™ n/nnn 
HapyxwyK) noBepxHOCTb CTaHMHbl, b pe3ynbTaTe 
Hero ctJ/iaHeq m cTaHMHa cicnetiBajoTCfl Apyr c 
ApyroM. 

KoHKpeTHbi^ nwiiocTpnpyeMbift 
cTpyiaypMpoBaHHbiii onetapoABMraTejib, 
pa3pa6oTaHHbiR Ana KOHKpeTHoft MOflenn 
aBTOMo6wji« ( coAepxMT: f\&e CTaHMHbl, 
OTnunaioiAnecfl TonbKO no oceBOft Ann He, Tpn 
pasHbix MamnTa, M3 KOTopbix ABa MiwetOT 
OAHHaKOBbift cyxceHHbift KOHei^ m OT/innatoTCfl 
TonbKO no oceBOft Ann He, a Tpemft wamviT He 
MiweeT cyweHMH, HecKonbKO pa3Hbix BanoB, 
KaxAbifi M3 KOTopbix oTfiMMaeTCfl ot Apyrvix era 
npucoeAMHMTeribHbiM (An« coeAMHeHun c 
o6"beKT0M npuMeHeHUfl) kohhom, npvweM 
HeKOTopwe 0T/iM4aK)Tc« no AnuHe, a APyrne no 
AnaiweTpy, OTAeribHbie nwcTbi, Mcnonb3yewibie b 
AByx pa3Hbix naKeTax Ana o6pa30BaHMfl 
cepAe^HMKa, ABa paaHbix Konneiaopa, oAHy 
npeAnoHTMTeribHyK) KonbL^eByto meTOHHyK) 
TpaBepcy, Ha kotopom ycraHOBneHbi ABe pa3Hbie 
060^ Mbi Anfl meTOK n ABe pa3Hbie uj^eTicn (no 
OAHOft Ana Ka^AoW o6oftMbi), neHTOMHyra 
npy>KMHy, ycTaHOBneHHyio b Ka)KAoft oooftMe Ann 
OTwamfl Ka>KflOM meTKn b HanpaaneHMM k 
KonneKTopy, BbiSpaHHOMy 113 AByx pa3Hbix 

KOJUieKTOpOB B COOTBeTCTBMM C KOHeHHbIM 

npuMeHeHMeM, ABe onopHbie CMCTeMbi, 
cboooaho ycTaHaBnuBatotuaflCfl onopHafl 
CMCTeMa cKonb^eHnyi, ncnonb3yeiviafl iok b 
CTaHUHe, TaK m b noALUnnHMKOBOM muTe, M 
tuapuKOBafl onopHaw cucTewia, ncno/ib3yeMafl 
TonbKO b CTaHUHe, OAHy pacnopHyio BTynicy, 
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onepaTMBHo coeAMHeHHyjo c Banowi, oaho 
aMopTki3npytOLnee cpeACTBO Anfl coeA^HeHMfl 
yana Konbi^eBOf^ iastomhoW TpaBepcbi co 
cTaHMHOfl, oamh MacnooTpaxaTenb, 
ycTaHoaneHHbiK Ha Ka>KAOM KOHi^e Bana (oahh y 
pacnopHofl BTynKM, a Apyroft y Konneiaopa), 
oamh eAUHCTBeHHbiti noAiunnHMKOBbift 14MT Ann 

BCeX npHMeHeHMft, OAHH M3 AByX B03MO)KHbIX 

ujTencexibHbix pa3-beMOB, Bbi6paHHbift b 
coot BeTCT bum c KOHe^HbiM npuMeHeHneM, n 
4>naHeu KpenneHMfl Ann KajKAoro npMMeHeHMfl. 

HacTOflti^ee onucaHne KacaeTCfl TatoKe 
aAre3HOHHoro coeAHHeHMfl (cicnenBaHMR) 
wiamMTOB co CTaHHHOfl, aAre3noHHoro 
coeAMHeHMfl KonneKTopa c BanoM, aAre3MOHHoro 
no3HL^MOHMpoBaHnn m o6ecneHeHM« 3aAaHHoro 
cocTOAHUfl b cbo6oaho ycTaHaBnuBawmeMCfl 
onopHOM cpeACTBe KaK b noAiunnHMKOBOM u^MTe, 
TaK n b CTaHUHe h aAre3MOHHoro coeAMHeHun 
4>naHL^a KpenxieHMfl co craHMHofi ABuraTe^q. 

TaKUM o6pa30M, LjejiH HacTOflinero 
n3o6peTeHHfl coctoat b: cosAaHnn 
CTpyKTypupoBaHHoro aneiapoABuraTenji, 
coAepKamero iwaKCMManbHoe nucno oCli^mx, 

OnTHMM3MDOBaHHblX no 3aTpaTaM npOCTeflUJMX 

cocTaBHbix onewieHTOB aneiapoABuraTexifl, 
o6"beAMHeHHbix Ana o6ecneMeHMH 
MaKcuManbHoro nucna npMMeHeHnCi, BKntonas 
aBTOMoGMnbHbie npuMeHeHMP, co3AaHwn 
sneiapOABuraTenn, Tpeoyiomero MUHMMajibHbix 
3aTpaT Ha ocHacTKy, co3AaHMM 
aneKTpoABuraTenfl c MUHMMa/ibHOM 33Boackom 
ce6ecTOMMOCTbio, co3flaHMM 3/ieKTpoABnraTenfl, 
co3Aatomero MMHUMyM wyMa, cosAaHMM 
aneKTpOABMraTena, nwieioiAero noHUJKeHHbirt 
KpyTflL4Mft MOMeHT MamnTHoro conpoTMB/ieHMfl, 
co3AaHMn sneicrpOABwraTejiy?, MMeioi^ero, no 
KpaftHeft Mepe, OAHy cboCoaho 
ycTaHaBJiMBaKiLi^yfocn onopHyto cucTeMy, 
C03AaHMH aneiapoABuraTenfl, nwieioiAero 

OTHOCMTe/lbHO nOCTOWHHOe KOHTaKTHOe 

AaaneHne Me)KAy u^eTKOM m noBepxHocTbto 
Ko^/ieiaopa Ha npoT5i>KeHMM Bcero cpoxa 
cny>K6b( meTKM, co3AaHnn aneiapoABMraTejifl, 
HMeioinero L^exibHyio CTaHUHy, coAep>KaiAyK), no 
KpaMHeft Mepe, oaho me3AO An« noAiunnHUKa, 
cosAaHMM aneicrpoABMraTenfl, MMetomero 
MacnooTpaxaTenn, ABnaioinviecfl HacTbio yana 
AKOpfl, co3flaHnn aneicrpOABuraTenfl, MMetou^ero 
eAMHyto onTHMM3kipoBaHHyio Ha 3BM 
KOHCTpyK4nio iiMCTa cepAeMHMKa Ana MHO>KecTBa 
pa3Hbix np^MeHeHnPi, cosAaHMM 

3/ieKTpoABnraTerifl, b kotopom nucTbi 
cepAeMHUKa npuKpenneHbi k Bany c 
ncnojib30BaHneM npoL^ecca MHAyKLjHOHHoro 
HarpeBa, co3AaHnn aneiapoABuraTenfl, 
MweKDL^ero axopb, OT6ana hcm poBa h h bi ^ ao 

OKOHMaTenbHOfi HMCTOBOft o6pa6oTKM 

Konneiaopa, co3AaHMM sneiapoABMraTejifl, 
nMeioLi^ero y3en KonbLteBoft meTOHHOM 
TpaBepcbi, KOTopbtH co3AaeT MeHbiue ujyMa, neM 
M3BecTHbie sneKrpoABuraTeriM aha 
aBTOMo6unbHbix np^MeHeHvi(i t co3A3Hviki 
s^eicrpoABMraTe^fl, MMeKDi^ero 060ft mw Ann 
lAeTOK, tom ho pacnonoKeHHbie Ha KonbL^eBoft 
meTOHHoft TpaBepce, b peaynbTaTe wero 
B3anMOAeftcTBne MexAy u^eTKoft n KonneKropoM 
Bbi3biBaeT MeHbUJMft myM, HeM y M3BecTHbix 
ABkiraTeneft Ana aBTOMo6nnbHbix npMMeHeHMft, 
C03A3HMM aneiapoABuraTenn, nMewu^ero 
npoAon>KMTenbHbift cdok cny>K6bt lueTOK, 
cosAaHMM aneiapoABuraTenfl, MMeKJii^ero 
MeHbiue 3aAep>KeK njeTOK b 060 m wax, co3flaHi/in 
aneicrpoABuraTe^fl, MMetomero meTKy, KOTopan 
He nonaAaeT b na3bi KOJiJieicropa, co3AaHkin 
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sjieiapoflBuraTenfl, MMeiomero meTicy, KOTopaa 
6bicTpo caAMTcn Ha KonneKTOp, co3AaHMM 
snetcrpOABMraTenn, MMewmero cboooaho 
ycTaHaBJiMBatomeeca onopHoe cpeflCTBO c 
npeABapmeribHO o6ecneMeHHbiMM b HeM 

3aAaHHblMH COCTOflHMflMM, BOCnpOM3BOAMMbie 
npH nOBTOpeHMM BO MH0)K6CTB6 

MHAUBMAyaJlbHblX COCTaBHblX 3JieMeHT0B, 

HecMOTpn Ha Kone6aHvifl paaMepOB b pa3Hbix 
kiHflUBMAyanbHbJx cocTaBHbix MacTax onopHoro 
cpeACTsa, co3AaHnn sneicrpoABMraTena 
MMeiomero yBenMHeHHbiM cpoK cny>K6bt 
noALLinriHMKOB, vi coaAaHMM sneiapoABkiraTeiin, 
MMeiomero HecKonbra cfenaHLjeB KpenneHMH, 
npuKTieneaeMbix b cootb6tctbmm c HecKoribKHMM 
OTriMHaioiUMMMcn Apyr ot Apyra npuMeHeHMfiMM. 

Ha o>r. 1 nepcneKTi/iBHbifl bma b 
pa3o6paHHOM coctohhmm cTpyicrypMpoBaHHoro 
sneiapoABMraTejifl b cooTBeTCTBMM c oahmm M3 
BapnaHTOB ocymecTBJieHMfi HacTOHmero 
M3o6peTeHM5i; Ha qbMr.2 bha b pa3peae 
(HeKOTOpbie nacTM BbipBaHbi) ajieiapoABMraTerm, 
noKa3aHHoro Ha 4>nr. 1; Ha o>Mr.3 nacTb 
noxasaHHoro Ha c£nr.2 paapeaa, 
MJiniocTpMpytomafl LuapuKOByto onopHyio 
cwcTeMy, ncnonb3yeMyio b npMMeHeHMM k 
oxnaweHnio ABMraTena TpaHcnopTHoro 
cpeACTBa; Ha o>Mr.4 ceneHMe MamMTa, 
ncnorib3yeMoro b noio3aHHOM Ha cpnr.1 
3/ieKTpoABnraTene b npMMeHeHMM k 
KOHAHUMOHMpoBaHMto B03Ayxa; Ha cf)Mr.5 
ceneHne MarHMTa, ncnonb3yeMoro b noK33aHHOM 
Ha cjwr. 1 axieicrpoABMraTene b npMMeHeHMM k 
BGHTMfiJiTopy oxjiaweHMfl ABHraTerji 
TpaHcnopTHoro cpeACTBa; Ha (fcnr.6 ceneHHe 
MarHHTa, McnojibayeMoro b noxasaHHOM Ha 
4>nr.1 aneKrpoABMraTe/ie b npMMeHeHMM k 
OTonidTenK); Ha 4wr.7 - pa3pea nacTHMHO 
Bbjno/iHeHHoro HKopa sneicrpoABHraTenfl, 
noKa3aHHoro Ha $mM; Ha cfnr.8 bma c Topija 
no jimhmm A-A Ha qbMr.7; Ha bha CBepxy 

jimctob cepAeMHMKa flKopa, ncnojibsyeMbix b 
sneiapoABMraTene, noK33aHHOM Ha cfnir.1; Ha 
4)nr.10 bha b pa3pe3e Haujeo6pa3Hofl ^acTM 
MacnooTpawaTenefl, ncnojib3yeMux b 
sneKTpOABuraTene, noKa3aHHOM Ha cf)nr.1; na 
cfeMr.11 bma CBepxy KOJibueBOfl meTOHHofl 
TpaBepcbi sjieiapoABHraTenfl, noKa3aHHoro Ha 
cf)nr.1; Ha cf»tir.12 - HacTMHHbifl bma CBepxy 
o6oMMbi Anfl me™, Ha kotodom noKa3aHa 
/leHTOMHan npy>KMHa b TpeoyeMOM nonoxeHHM b 
oooflMe meTKM snetcrpoABHraTe/ifl, noKa3aHHoro 
Ha 4>w\1; Ha 4>nr.13 bma c Topu,a o6oftMbi wjerm 
sneiapoABwraTejifl, noKa3aHHoro Ha o>w\1; Ha 
4)nr.14 bha CBepxy tmpmhhom ujeTKM, 
ncnojib3yeMO^ b aneicrpoABMraTene, 
noica3aHHOM Ha cf>nr. 1 ; Ha <$>nr. 15 bma c6oxy 
u\eTKn, noi<a3aHHOM Ha cpMr.14; Ha cf)w\16 bma 
CBepxy BHyTpeHHe^ Mac™ noALUMnHMKOBoro 
mma aneKTpoABMraTejifl, noKa3aHHoro Ha cfwr.l; 
Ha o>Mr. 17 pa3pe3 no hmhhm 10B-10B Ha 
4)Mr.16; Ha <£mM8 bma CBepxy cboooaho 
ycTaHaB/iMBaiomeflcH onopnotf CMCTeMbi 
sjieiapoABMraTexifl, noKasaHHoro Ha c£w\1; Ha 
4>Mr.19 paape3 noKa3aHHotf Ha o>Mr.18 cbocoaho 
ycTaHaB/iMBawLi^e^cfl onopHOft CMCTeMbi no 
jimhmm 11B-11B; Ha cJ)Mr.20 bma c6oKy (c 
a/ibTepHaTMBHbiM 4)JiaHi4eM Kpen/ieHMfl b 
pa3pese) sneiapoABMraTejifl, noKa3aHHoro Ha 
cf)Mr.1; h Ha cf)nr.21 bma c TopL^a noKa3aHHoro 
Ha 4>nr.20 aneio-poABMraTe/ifl no jimhmm 12B-12B 

(HeKOTOpbie HaCTM f\nn HCHOCTM BbipBaHbi). 

Ha ct»Mr.1-21 noKa3aH oamh BapMaHT 

SJieKTpOABMraTenR B COOTBeTCTBMM c 

HacTOflLUjMM M3o6pereHMeM, noKasaHHoro b BMAe 
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CTpyicrypMpoBaHHoro sneiapoABMraTenn c 
nocTOflHHbiMM MamMTaMM Ann paajiMHHbix 

aBTOM06nT)bHblX HpHMeHeHMM, OOO3HaMeHH0rO 

06iAeA no3ML\neM 20. 3tot KOHKpeTHbiM 
sneiapoABMraTejib 20 coAep^MT CTaHMHy 22, 
MMeiou4yio, no Kpa^Hefl Mepe, Asa 

C00TB6TCTByK3LqMX KOHKpeTHOMy npMMeHeHMK) 
nOCTOHHHblX MarHMTHblX cpeACTBa 24, 

onepaTMBHo ycTaHOBnenHbix b Hew c 

B03MO)KHOCTbtO c|3yHKL^MOHMpOBaHM5t B KaMeCTBe 

cocraBHOM msctm craTopa sjieiapoABMraTe/in 20, 
flKopb 26 (cjwrypbi 7 m 8), MMetou^MM cepAeHHMK 
28 M3 cneu,Ma/ibHo ckohct py m do Ba hh bix jimctob 
30, KOTopwe BMecTe c MamMTHbiMM cpeACTBaMM 
24 ooecneHMBaioT hm3km^ KpyniLAMfl momcht 
MamMTHoro conpoTManeHMn, onepaTMBHo 

COeflMHeHbl C BblCOKOTOMHblM B3J10M 32 C 
MCnOflb30BaHMeM MeTOAS MHAyKI^MOHHOrO 

Harpesa, cnei^na/ibHo cKOHCTpynpoBaHHbJM 
KonneKTOp 38, onepaTMBHo ycTaHOBneHHbiC^ Ha 
Bany 32, y3en 40 Konbi^eBO^ u^eTOHHoW 

TpaBepCbl, BbinoriHeHHblR C B03MO>KHOCTblO 

M30J1AI4MM Kone6aHMti ot cTaHMHbi 22 m c 
B03MO>KHOCTbio pacnonoKeHMfl OCOt^M 42, 44 
w,eTOK Ha yane 40 Ha oahom* jimhmm Apyr c 
ApyroM, b pe3yribTaTe Hero ABMraTenb MMeeT 
yAnMHeHHbitl cdok cny>K6bi m co3AaeT MeHbtue 
Luyiwa, npMHewi y3en 40 KOJibneBoR meTOMHO^ 
TpaBepcu coAep>KMT lAeTOHHbie cpeACTBa 48, 
onepaTMBHo ycTaHOBneHHue b o6o^Max 42, 44, 
a meTKM npM>KaTbt k Konneiaopy 38 
nocpeACTBOM neHTOHHoW npyKMHbi 50, xcecTKMtf 

nOflLUMnHMKOBblM U4MT 54 A^S 3aKpbfTMq flKOpfl 26 

. b CTaHMHe 22 m aha noBbiiueHMq coocTBeHHOtf 
HacTOTbi KoneSaHM^, co3AaBaeMbix AB^raTeneM 
20, no KpaflHeM Mepe, oaho cbo6oaho 
ycTaHaBiiMBaioiAeecn onopHoe cpeACTBO 60, 
onepaTMBHo ycTaHoaneHHoe b noAUJMnHMKOBOM 

Ll^MTe 54 M, XOTH 3TO m He 06fl3aTeribHO, B 

CTaHMHe 22 Ann o6ecneneHMfl caMoycTaHOBKH 
Bana 32, m HecKoxibKo npeAHa3HaneHHb(x Ann 
KOHKpeTHbix npMMeHeHM^ qbnaHL^eB 64, 
64 ' KpenneHMH, Ka>KAbiR M3 KOTopbix 
onepaTMBHo coeAMHnioT nocpeACTBOM Knew co 
cTaHMHOM c o6ecneHeHMeM bosmokhoctm 
ycTaHOBKM ABMraTenn 20 b Tpe6yeMOM 
nono)KeHMM Ann KaxAoro KOHKpeTHoro 
npMMeHeHMfl, npMHeM HeKOTopwe o>naHL^bi 
KpenneHM^ MMetoT pe6pa 66 >KecTKOCTM (o>Mr.21) 
Ann cHMxeHMq BM6pai^MM nyTeM noBbiiueHMn 

HM3KOM COOCTBeHHOR MaCTOTbl KOJie6aHMtf, B 

pe3yribTaTe nero CMJibHO ywieHbLuaeTCfl 

3aBMCfllAM^ OT KOHCTpyKL^MM UJyM 

3JieKTpOABMraTejifl . 

KaK noKa3aHO Ha cjwrypax 1, 2, 3, 20 m 21, 
naiueo6pa3Hafl CTaHMHa 22 MjuifocTpMpyeivioro 
BapMaHTa MMeeT, no cytAecTBy, 
L^MnMHApMHecicyK) 4)opMy m BMeiAaeT b ceoa 
napy nocTORHHbix MarHMTOB 24, BbinojiHeHHbix 
npeAnoMTMTenbHO b cpopMe MsomyTbix 

npflMOyrOJlbHMKOB. 

3aKpbiTaq KOHL^eBan nacTb CTaHMHbi 22 
MMeeT BbiCTyn 68 c o6pa30BaHHbiM b HeM 
OTBepCTMeM 70 Ann Bana 32. 3tot BbiCTyn 68 
MMeeT me3AO 71 Anfl pa3MetneHMn cboSoaho 
ycTaHaanMBawinerocfl onopHoro cpeACTBa 60 

(C$)Mr.2), B KOTOpOM MCnonb3yK)T nOALUMnHMK 

CKOJibxeHMfl b npMMeHeHMM k o6orpeBy m k 

KOHAMl^MOHMpOBaHMtO BOSflyxa, M 

npeAnoHTMTeribHO ujapMKOBoro onopHoro 
cpeACTBa 60 (o>Mr.2) b npMMeHeHMM k 
oxna>KAeHMK) AB^raTenn TpaHcnopTHoro 
cpeACTBa (AeTanM onopHbix cpeACTB 60 m 
60 ' 6yAyT onMcaHbi HM>Ke). 

B aaKpbiTOrt KOHL^eBoC^ nacTM CTaHMHbi 
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B6fiM3M BWCTyna 68 o6pa30BaHO HecKonbKO 
oxna)KflaK)iUMX OTBepcTMfi 72 (cj>nr.1 ) Ann 
oxna^KfleHMfl anetapoflBuraTenn. MTo6bi 
ynyMiiiMTb ch mice Hue ujyMa, y6paHbi 
oxna>KAaK3LHne oTBepcTMfl b TOpue CTaHMHbl 
b6jim3H BWCTyna 68 b 30Hax 74, 76, 
npn6nn3MTenbHo cooTBeTCTByioLUMX 
npoMe)KyTKaM 78, 80 Me>KAy nocTon h h bi m m 
MarHMTaMM 24, noTOwy mo, KaK ycTaHOBneHO, 
ujyM MMeeT TeHAeHLjMio npoxoAMTb BAonb no 
npoMex<yTKaM 78, 80 Me>KAy MarHMTaMM 24 h 
BbixoflMTb Mepea oxnaa<AaioinMe oTBepcTMH 72, 
KOTopue MoryT 6biTb pacnonoKeHbi b MecTax, 
cooTBeTCTByiomMx npowie^KyTKaM 78, 80. 

Ann ooecneHeHMH MaKCMManbHoro 
yMeHbiueHun HMcna oTAenbHbix cocTaBHbix 
nacTefl njimocTpupyeMoro BapwaHTa CAenaHo 

T3K, MTO npOMe>KyTKM Me>Kfly MarHMTaMM M 30Hbl 

74, 76 He tomho coot BeTCT By k>t Apyr Apyry b 

J1K)60M M3 KOHKpeTHblX MJlflKJCTpMpyeMblX 

BapnaHTOB ABnraTen«. 3to BbiaBaHo pa3HbiM 
pacnono)KeHMeM MamMTOB Ha mx MecTe b 
CTaHMHe M3-3a pa3Horo HanpaeneHMfl b pa me huh 

Ba/ia OT HOCM Ten bH O CTaHMHbl. no3TOMy MMeeT 

MecTo (xoTfl b MAeane sto He flBnaerai 
npeAnoHTMTejibHbiM) to, mto npM npaKTMMecKOM 
npMMeHeHMM He6onbiijafl MacTb OAHoro M3 
OTBepcTMM 72 nepeKpbiBaeT npoMe>KyTKM 78, 80. 

CTaHMHa 22 MMeeT TaioKe OTBepcTMe 82 
(cfcMr.2) Ana TpyconpoaoAa (He noKasaH), 
oCecneHMBaioLi^ero B03MO)KHOCTb BcacbiBaHMH 
ox/1 a>KAa \o mjero B03flyxa m HanpaBneHMH ero 
Mepe3 BHyTpeHHWK) MacTb CTaHMHbl noBepx 
WKopn 26. OTBepcTMe 82, AeflCTByfl coBMecTHO c 

OXTta>KAaK)lHMMM OTBepCTMflMM 72 B CTaHMHe, 

cnococcTByeT TeneHMio oxna>KAaioLnero BOSAyxa 
b onucbiBaeMOM flBMraTene 20. 

MecTononoxeHMe OTBepcTMfl 82 (qbMr.2) 
OTHOCMTenbHO ysna 40 KOJibi^eBOM meTOHHOM 
TpaBepcbi Ba)KHO m Bbi6paHO TaK, mto B03Ayx, 
BxoAfloiMtf b OTBepcTMe 82, o6TeKaeT ooommu m 
HaxoA^LMMecn b hmx u\eTKM , ooecneMMBaa TeM 
caMbiM HeKOTopoe oxna)KAeHMe stmx cocTaBHbix 
MacTefl. 

B OTKpblTOM KOHL^e 90 CTaHMHbl 22 

BbinoriHeHO HecKO/ibKO Bbipe30B 84, 86, 88 aha 
pa3MeiAeHM« HecKOfibKMX (npeAnoMTMTenbHO 
ynpyrux) MsonflTopos (a m o pT M3aTopo b) 94 Ana 
onepaTMBHoro coeAMHeHMfl yana 40 KonbLjeBOM" 
LAeTOHHOM TpaBepcbi co CTaHMHOfi 22. Me^Ay 
AByMfl 8bipe3aMM 84, 86 Ann aMopTMaaTopoB 
yana meTOMHofl TpaBepcbi BbinonHeH 
AononHMTenbHbiM npflMoyronbHbiii Bbipe3 96 Ann 
pa3Meu\eHM^ aneKTpMMecKoro coeAMHMTena 
(ujTencenfl) 98. 

KaK npM bchkom peanbHOM npoeiae, 
npMMeHeHne, Bbi3BaBLijee pa3pa60TKy 
noKa3aHHoro aneiapoABMraTena, Hanarano 
HeKOTopbie 4)M3MMecKMe orpaHMHeHMfl. B 

MaCTHOCTM, MTO KacaeTCfl CTaHMHbl, TO 

npocTpaHCTBO, MMeioLAeecfl Ana pa3MemeHMH 
aneiapoABMraTene^ aha pa3/iMHHbix 
npMMeHeHMtf, orpa h mm m Ban o A^aMeTp 
ABMraTenn ao He 6onee MeM npM6riM3MTenbHO 
76 mm. 3to orpaHMHeHMe raoapMTHoro 
AMaMeTpa ABMraTena 3aKnaAbiBano McxoAHbie 
napaMeTpbi KOHCTpyKi^wn ABMraTena. 

KaK XOpOUJO M3BeCTHO, CTaHMHa AOTDKHa 

npoBOAMTb MaruMTHbiM noTOK m ee pa3Mepbi 
Ha3HanaK)T t3kmmm, HTo6bi OHa HaxoAM/iacb Ha 
rpaHM HacbimeHMfi npM MMHMManbHOM* Tonu^MHe, 
b pe3ynbTaTe Mero CTaHMHa mokot npoBOAMTb 

Heo6XOAMMOt1 BeriMHMHbl MarHMTHblR noTOK 6e3 

M36biTKa MaTepMana b Hefl. TaKMM o6pa30M, npM 
orpaHM^eHMM AMaMeTpa noKa3aHHoro 
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sneiapoABMraTenn Tonu\MHa m AHMHa CTaHMHbl 
(ATtMHy onpeAensioT KaK paccTOAHMe Me>Kfly 
OTBepcTMflMM 72 Ann oxnajKAeHMfl B03AyujHbix 
npoMe>KyTKOB m to& HacTbto cpeACTBa 96 Ann 
pa3MetueHMfl npoBOAfliuero cpeACTBa, KOTopaw 
HaM6onee 6nM3«a k otmm OTBepcTMAM Anfl 
oxna>KAeHM«) ao/dkhw 6biTb AOCTaTOMHbi An« 
nponycKa Heo6xoAMMoro Ann Bce« cMCTeMbi 
MarHMTHoro noTOKa. 

B noKaaaHHOM aneiapoABMraTene CTaHMHe 
6buiM 3aAaHbi TaKMe pa3Mepw, HTo6bi OHa 6buia 

KaK MO)KHO MeHbUJe, MTOSbl OHa 

cooTBeTCTBOBana MMetoiAeMycn npocTpaHCTBy m 
b to xe BpeMfl MMena MMHMManbHoe KonMHecTBO 
coAep>Kamerocfl b HeR MaTepMana, 
Heo6xoAMMoe An« aqbqbeKTMBHoro nponycKa 
Tpe6yeMoro MarHMTHoro noTOKa. 

B noKa3aHHOM onetapoABMraTene, 
npeAHa3Ha^eHHOM Ann Tpex pa3Hbix 
npMMeHeHMR, OKa3anMCb Heo6xoAMM bi m m , 4To6bi 
yAoaneTBopMTb o6omm Tpe6oBaHM«M 
(KacatomMMCH MMeioiAerocfl npocTpaHCTBa m 
nponycKa MarHMTHoro noTOKa), abs CTaHMHbj, 
oTnuHaioiAMecn ToribKo no AriMHe. 

KaK noKa3aHO Ha cfjMrypax 1, 2 m 4 6, 
MamMTbi 24, McnonbsyeMbie b noKa3aHHOM 
aneKTpoABuraTene, M3roToaneHbi M3 
TpaAMi^MOHHoro MarHMTHoro MaTepMana. 
MarHMTbi 24 (opnr.1 ) MMeiOT o6biHHyK) 
Ayroo6pa3HyK) o^opMy, KOTOpaw, no cynecTBy, 
cooTBeTCTByeT BHyTpeHHefi* noBepxHOCTM 120 
CTaHMHbl 22 (o>Mr.2). Ka)Kflbt^ MarHMT 24 MMeeT 
cpeAHtOK) MacTb 100, ABe KOHi^eBbie Mac™ 102, 
104, Hapy>Knyio noBepxHOCTb 106 m BHyrpeHHioK) 
noBepxHocTb 108. HapyxcHaa noBepxHOCTb 106, 
HaxoA^iMaficfl b KOHTaiae c BHyTpeHHe^ 
noBepXHOCTbio 120 CTaHMHbl 22 (o>Mr.2), b 
Ka>KAOM M3 MamMTOB, noKa3aHHbtx Ha o>Mr.4 6, 
BbinonHeHa b cooTBeTCTBMM c MeTOAOM Tpex 

Ayr. 3T0T M3BeCTHblM MeTOA M3rOTOBneHMfl 

nocTO^HHbix MamMTOB, npMKpennneMbix k 
CTeHKe CTaHMHbl, BKnioMaeT b ceoa 
McnonbsoBaHMe flByx pasHbix paAnycoB 
oKpyxcHocTM, mto rapaHTMpyeT HanMMMe, no 
KpaMHePi Mepe, flsyx TOMeK KOHTairra MeKfly 

MarHMTOM M CT6HK0W CTaHMHbl. flBnfleTCfl 

npeAnoHTMTenbHbiM, MTo6bi b MamMTax, 
McnonbsyeMbix b noKa3aHHOM BapnaHTe, tomkm 
KOHTaicra 6buiM pasHeceHbi npM6nM3MTenbHO Ha 
AesflHOCTo rpaflycoB m HToSbi KcDKAa^ TOMKa 
6bina pacnonoxeHa npM6nM3MTenbHO b copoKa 
njiTM rpaAycax ot i^eHTpanbHoR nMHMM MamMTa. 

3TM TOM KM npM6nM3MTenbHO COOTBeTCTByKJT 

msctsm 110, 112 Ha 4>nr. 4 6. 

KaK M3BecTHo, MecTonono>KeHMe ToseK 110, 
112 KOHTaKTa MamMTa co CTaHMHOt^ 6yAeT 
HeCKOJIbKO M3MeH«TbCfl BcneACTBMe KoneCaHMR 
KpMBM3Hbi CTaHMHbl m MamMTa. YnoMfiHyTyio 
TexHonorMio Tpex Ayr Mcnonb3yioT Ann 
npeAOTBpai^eHMn KaMaHMn MamMTa 

OTHOCMTenbHO CTaHMHbl. KaK MSBeCTHO, 

cTaGnnbHocTb nono>KeHM« ycTaHoaneHHoro Ha 
CTaHMHy MamMTa OTHOCMTenbHO cepAeMHMKa 
AKopn RBnfleTCJi OMeHb Ba^KHOM Ann 
ooecneMeHMn nocTOJiHHoro BOSAyuJHoro 3a3opa 
Me>KAy cepAeMHMKOM 28 (MnM Hapy>KHUMM 

nOBepXHOCTWMM nMCTOB 30) M BHyTpeHHeM 

noBepXHOCTbio 108 MamMTOB 24. nocTonHHbiCl 
B03AyuJHbi^ 3a3op Mex<Ay MarHMTaMM m nMCTaMM 
cepAeMHMKa nrapR BaxeH noTOMy, mto momcht 
MamMTHoro conpoTMBneHMn MyBCTBMTeneH k 
pesynbTMpyioiAeMy BoawytUHOMy 3a3opy Me)KAy 
MamMTOM 24 m cepAeMHMKOM 28 flKopn 26 
(pe3ynbTMpyioiAM« BOSAywHbitf sa3op 
onpeAenneTcn KaK paccTo^HMe Me>KAy 
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BHyipeHHefl nosepxHOCTbK) 108 MamMTa 24 m 
Hapy)KHoCi noBepxHocTbto cepAeMHMK3 28). 

M0M6HT MaOIMTHOrO COnpOTMBDeHHW (M0M6HT 

npunnnaHMfl poTopa) onpeAenneTcn iok 
KpyTflU4Mft momsht, Heo6xoflHMbifl Ann noBopoTa 
n«opn, mjih MMnyjibCbi Kpymmero MOMema, 
Heo6xoAMMbie Ann BpaineHMn nropn 26, KorAa 
noKa3aHHbiM sneicrpOABMraTenb 20 BbiKntoseH. 

B npuMeHeHMM ABMraTenn c BeHTMnnTopaMM 
Ann KOHflkiL^noHMpoBaHkm B03Ayxa Ann 
OTonnTejin BHyTpeHHnn noBepxHOCTb 108 
MamnTa, ksk noKa33HO Ha cfnr.4 m 6, TOJiu^e b 
cpeAHefl Mac™ 100 m cyxteHa k KOHijaM 102, 
104. 3tot 3cJ)4)eia cyweHMn nBnneTcn 
pe3ynbTaTOM Toro, mto BHyTpeHHufl paAnyc, 

COOTBeTCTByiOl^MW BHyTpeHHefl nOBepXHOCTM 

108 MamnTa, OTMepnioT H3 MHoro uem-pa 113, 
M8M i^eHTp 114, Mcnonb3yeMbiM Ann 
OTMepMBaHun H3py>KHoro paAnyca, 
ccxsTseTCTBytoi^ero Hapy>KHOM nosepxHOCTn 106 
MarHMTa. rionyMeHHoe b pe3ynbTaTe paccTonHMe 
Me>KAy TOHKaMM 107, 115 6onbLue, neM 
paccTOSHMe Me>KAy tomkom 116 Ha HapywHOtf 
noBepxHOCTM 1 06 n tomkoA 1 1 7 Ha BHyTpeHHefl 
noBepxHOCTM 108. B o6u^eM, KaK noKasaHO Ha 
cfrMr.4, 6, Ton lam Ha MammoB nBnneTcn 
Han6o/ibUJeft iwe>KAy tomiomm 107, 115 m 
nocTeneHHO yMeHbwseTcn b o6omx 
HanpaBJieHvinx ot neHTpa 100 Mamma k KOHijaM 
102, 104. 

nodeneHHoe yMeHbLiieHne ToninMHbi 
MarHmoB ot L^eHTpa 100 b HanpaBneHMn k 
Ka>KAOMy KOHqy 102, 104, yMeHbLLiaeT MOMem" 
MarHMTHoro conpoTUBneHun (MowieHT 
npunnnaHun poTopa) aneicrpoABMraTeneH, b 
KOTopwx onepaTMBHO ycTaHOB/ieHbi stm 

MamMTbi, nOTOMy MTO B03AyWHblM 3a3op, M/IH 

paccTonHne Me>Kfly BHyTpeHHMM fluaMeipoM 
MamkiTOB m Hapy>KHbiM fli/iaiueTpoM cepAeMHMio 
nicopn, yBe^MMMBaefcn b HsnpaaneHMM ot 
i46HTpa 100 MamnTa, mto o6ecneHMBaeT 
B03Mo«HOCTb 6onbiuero npn6nn>KeHMn 
BenuMMHbi 3Heprnn b B03AyiuHOM 3a3ope K 
bonee nocTonHHOMy 3H3MeHMio, KorAa nrapb 26 
Bpaii^aeTcn. 

Mto KacaeTcn MsmMTs, Mcnonb3yeMoro b 
3jieKTpoABnraTene, npMMeHneMOM Ann 
oxjia>KAeHnn ABMraTenn TpaHcnopTHoro 
cpeACTBa, to BcneACTBMe nocTonHHoro 
paccTonHkin (ksk noKa3aHO Ha o>nr5) Memjxy 
HapywHotf noBepxHocTbK) 106 n BHyTpeHHefi 
noBepXHOCTbto 108 oh nwieeT HecKO/ibKO 6onee 

BblCOKMM MOMeHT MaTHMTHOrO COnpOTMBneHMR 

mto ooecneMMBaeT Han mm we 6onbiLiero 
MarHMTHoro noTOKa b noxasaHHOM 
sn e kt poab m raTen e , b pe3ynbTaTe Mero 
ABuraTerib paooTaeT 6onee 30q>eKTHBHo. B 
3tom BapnaHTe KensTeneH AononHMTenbHbitf 

MOMeHT MarHMTHOrO COnpOTMBJieHMn, HTODbl 

nrapb 26 He wor 6biTb ner«o npMBeAeH b 
ABMxceHMe, KorAa ABMraTenb BbinniOMeH, mum noA 
AeMCTBMeM B03Ayxa, nepeMemajomerocn nepe3 
paAMaTop (He noKa3aH) m nepe3 BeHTMnnTop (He 
noKa3aH), coeAHHeHHbiM c noKa3aHHbiM 
ABMraTeneM 20. Echm 6bi B03Ayx, ABM>KyiMMRcfl 
Mepe3 paAnaTop n BeHTMnnTop, 3acTaBnn/i 
BeHTMnnTop Bpai^aTbcn (aBTOpoTMpoBaTb), to 
npoMCXOAwio 6bi BbtKaMMBaHkte Macna M3 
noALunriHMKa 60 (cjDMr. 1), 6riM>KaKujero k 
noAiunnHMKOBOMy u\my 54, mto Morno 6bi 
npMBecTM k npe>KA@BpeMeHHOMy Bbixofly 
noAiiJunHMKa ms cTpon. KpOMe Toro, b 
npoTMBonono)KHOCTb npMMeHeHMnM Ann 
oTon/ieHMn m Ann KOHAMi^MOHMpoBaHMn B03Ayxa, 
ujyM, Bbi3bieaeMbiPi BuGpai^MeC^ BcneACTBue 
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nynbcai^MM KpyTninero MOMeHTa, CBn3aHH0^ c 
MOMeHTOM MarHMTHoro conpoTMsneHun, He 
cTorib Ba>K6H Ha cf)OHe Apyrvix wyMOB hoa 
KanoTOM aBTOMo6Mnn. 

MamMTbi 24 MruiKxrrpnpyeMoro BapnaHTa, 

AeKCTBytOmMe BMeCTe C APyrMMM COCTaBHbIMM 

3fieM6HTaMM (T3KMMM, K3K crraHUHa) noKa3aHHoro 
3/ieKTpoABkiraTenn, 6h\m onTMMMsvipoBaHbi no 
3KcnnyaTai^MOHHbiM KaMecTBaM b 3aBktCMMOCTM 
ot ctommoctm, pa3Mepa m Beca ABMraTenn. 
HeKOTOpWMM M3 aKcnnyaTai^MOHHbix 

xapatcrepMCTMK noKa3aHHoro ABMraTe^n, 

BJIMniOLl^MX Ha KOHCTpyKL^MK) MaiUMTOB, 6blflM; 

KpyTniAM^ MOMeHT Ha sany ABMraTenn npn 
onpeAeneHHO^ nacTOTe Bpao^eHMn (odVmmh), 
MOMeHT MarHMTHoro conpoTMBfieHMn 
(npunMnaHMn poTopa), tok npM sanycKe 
ABMraTenn, Heo6xoAHMbi^ Ann 
pasMamMMMBaHMn MamnroB npM AaHHoPi 
TeMnepaType (AaHHan TeMnepaTypa Ann 
noKa3aHHoro snetapoABMraTenn paBHa mjim 
HM>Ke MMHyc copoKa rpaAycoB C npn 5% nnn 

MeHbUJeM pa3MarHMHMBaHMM), MaKCMMailbHblM 

Knfl ABMraTenn Ann Bcex npMMeHeHMft npM 
onpeAeneHHbix MHTepBanax Ann TeMnepaTypw 
OKpy>Kafou4e^ cpeflbi, BbixoAHO^ molmhoctm, 
BXOAHoro HanpnxeHMn m t.a. pa3Mepbi m o6i>eM 
ABMraTenn, Macca ABMraTenn, wyM ABMraTenn, 
cpoK cny>K6bi (noALUnnHMKOB, u^eTOK m t.a). 
AonroBeHHOCTb m flpyrne cJjaKTopbi. 

flpyrne napaMeTpbi MamnTOB, M3MeHneMbie 
Ann AOCTMKeHMn onTMManbHbix ctommoctm, 
Maccbi m o6i>eMa b cpaBHeHnn c 
3KcnnyaTai^MOHHbtMM KanecTBaMM, BKntoMatoT: 
HapyKHbiM paAnyc b 33bmcmmoctvi ot yrna AyrM 
MarHMTa, paAManbHan Tonu^MHa MamMTa e 
aaBMCMMOCTM ot yrna AyrM; ocesan An una, yron 
Ayrn, Bbioop cocTaBa MaTepMana MamMTa, 

paAManbHblM B03AyLUHblM 3a30p B 3aBMCMMOCTM 

ot yrna AyrM m paAMycbi no KpanM, KorAa 
MamMT cyjKMBaeTcn. CTOMMocTb MamMTOB 
MO>KeT 6biTb MaTeMaTMnecKM BbipaxeHa KaK 
HenpepbiBHan c|)yHiqMfl c{)M3MMecKMX 
napaMeTpoB, KOTopwe 3aTeM Mcnonb3yK)T Ann 
npeACKa3aHMn GKcnnyaTat^noHHbix KaMecTB 
MamMTa. 3tm pasnMMHbie napaMeTpbi, KOTopbie 
Bee B3aMMOCBn3aHbt m B3aMM03aBMCMMbi Apyr OT 
Apyra, onTMMM3MpyiOT Ann Toro, mtoGw 
onTMMMSMpOBaTb SKcnnyaTai^MOHHbie KaMecTBa 

MarHMTa & CpaBHeHMM CO CTOMMOCTbKJ . 

MamMTbi 24 npMKneMBaiOT k CTaHMHe 22 b 
cooTBeTCTBMM co cneAytoiAMM cnocoooM. 
CHanana yAannKJT nbinb, Macno m XMp c 
Hapy>KHO& noBepxHOCTM 106 MamMTa 24, 

BXOAniljeM B KOHT3KT CO CT3HMHOM 22, M C 

BHyTpeHHeM nosepxHOCTM 120 CTaHMHbi, 
BXOAnmefl b KOHTaicr c Hapy>KHOM noBepxHOCTbio 
MamMTa. nocne ohmctkm Hy>KHbix nacTeft 
HaHocnT Ha BHyTpeHHioio noBepxHOCTb 120 
CTaHMHbi 22 aKTMBaTop «nen, TaKOM kbk 
npeAnoMTMTenbHbi^ aKTMBaTop "fla^MaKc" 535, 
nocTaanneMbiM 4)."AaMMaKc" t MMKaro, 
UnnMHOMC, m Aa>OT BOSMOXHOCTb McnapMTbcn M3 
Hero pacTBopMTennM. Ha Hapy)KHyio 
noBepxHOCTb 106 HaHocnT ABa enow Knen, 
TaKoro K3K npeAnoMTMTenbHO "flaMMaKc" 20012, 

MOAMq^MKaL^MM A, M BBOAnT MamMTbi B K0HT3KT 

co cTaHMHoW, b pe3ynbTaTe Mero KneW 
pacTeKaeTcn m cMeniMBaeTcn c aKTMBaTopoM. 
Co6paHHt>ie MacTM okmmsiot npM6nM3MTenbHO 
Ha 60 ceicyHA Ann o6ecneneHMn npoMHOCTM 
CKpenneHMn. MamMTbi, 33xpenneHHbie b 

COOTBeTCTBMM C 3TMM CnOCOOOM, AOn)KHbl MMeTb 

KneM, noKpbiBaioLL\MM MMHMMyM 85 npot^eHTOB 
nnoiuaAM HapymHOM noBepxHOCTM MamMTa. 
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KaK noica3aHO Ha cfwrypax 1, 2 m 7 10, 
HKopb 26, ncnojib3yeMbii* b aneKrpoABwraTene 
20 coflepKMT: oamh M3 HecKonbKnx 
OTHocnTeribHo eAMHoo6pa3Hbix oneHb tomho 

M3rOTOBXieHHblX Ba/lOB 32, MMetOlUMX oahh KOHei^ 

122 Ann ycTaHOBKM b onopHOM cpeACTBe 60 
noAUJunHMKOBoro mMTa w Apyrofl KOHen 124, 

MOflM4)HL4MpOBaHHbJpi B COOT BeTCT BUM C 
KOHKpeTHHM O&beKTOM npMMeHeHMfl (T3KMM, IOK 

BeHTMjiflTop Ann paAnarapa KOHAnqnoHepa 
B03Ayxa min oTonnTenn), k KOTopoMy 
onepaTMBHo npucoeAHHAKJT sneicrpoABMraTenb, 
onpeAe/ienHoe mmcho cnoxeHHbix b naKeT m 
HarpeTbix HHAyKi4MOHHbiM cnoco6oM jimctob 30, 
o6pa3yK3Li^MX cepAeMHkiK 28, onepaTMBHo 
ycTaHOB/ieHHbiM Ha Bany 32, pacnopHyio BTynKy 
126, onepaTMBHo ycTaHOBJieHHyio Ha Ba/iy 32 
b6jih3m npucoeAMHMTenbHoro (Ann COeAHHeHUfl 
c o&betCTOM npuMeHeHna) KOHi^a 124, m 
KonneKTOp 38, onepaTMBHo ycTaHOBneHHbiw Ha 
Bany 32 b6jih3M ycTaHaBJiMBaeMoro b 
noALLinriHUKOBOM u^MTe KOHL^a 122 Bana, 
o6MOTOHHyto npOBonoKy 125, HaMOTaHHyio 
Mepes MHoroMMcneHHbie na3bi 128 b nucTax 
cepfleHHHKa m coeA^neHHyto c KonneKTopoM 38 

nOCpeACTBOM MHOXeCTBa n3bMK0B 130, M 
M30nnLJMOHHbl& CnOM" 132 anOKCMAHOfl CMO/lbl 

(cjDnr. 7, 8), HaHeceHHOti Ha JincTbi 30, Ban 32 
n pacnopHyio BTynKy 126 nocpeACTBOM 
nceBflOoxcvDKGHHoro cnofl (He noKa3aH). 

npeAnoHTHTeribHbJM MaTepnanoM Ann 
pacnopHotf BTynKM flBnneTcn HaftnoH 66, 
HMeraiuM^ to npenMyii^ecTBo, mto oh MoaceT 
BbiAepjKaTb Tenno b MaiuMHe Ann HaHeceHun 
M3onnqMOHHoro cnon anoKCMAHotf CMonu. 

KaK noKaaaHO Ha-cjwr.1, 7 9, xa>KAbiK nucT 
30 cepAeMHMKa coAepwMT KonbijeByic MacTb 133 
M MHO>KeCTBO SyO^OB 134, HMewiMkix ujupuHy T. 
Ka>KAbiM 3y6eL^ 134 wweeT npnMoyronbHyio 
MacTb 136 m T-o6pa3Hyio MacTb 138 Ha 
Hapy>KHoti nepii4)epkiM nucTa. Ka>KAan 
T-o6pa3Han MacTb 138 syo^a nHCTa MMeeT 
CMMMeTpuHHbie KOHi^bi (Mac™) 140, 142. KawAafl 
KOHL^eBan MacTb niweeT ujupMHy 143. Me>Kfly 
AByMn coceflHMMM ay6i^aMM 134 o6pa30BaHbi 
naabi 128. 

noKa3aHHbi^ nucT 30 MMeeT cTonbKO we 
3y6ijOB 134, CKonbKO m na30B 128. na3bi MMeiOT 
LUMpuHy 129 Me>KAy KOHi^eBbiMM MacTBMM 140, 
142, KOTopan ooecneMMBaeT B03MO>KHOCTb 
BBeAeHUA o6motomhom npoBonoKM b Ka>KflbiM na3 
128. B noKa3aHHOM nwcTe MMeeTcn 
npeAnoHTMTenbHO flBei-iaAUaTb na30B m 3y6i^0B. 

hapaMeTpaMM KOHCTpyKi^nn nucTa, 
M3MeHfleMbiMH BMecTe c ApyrnMH napaMeTpaMU 
noKasaHHoro oneiapoABuraTenn Ann nonyneHun 
onTMiwanbHofl KOMOMHaLjMM, BKntoMafomefi nucTbi 

M KOHCTpyKl^MK) MaTHMTOB M T.A- nsnntOTcn: 

yrnoBan WMpMHa u\en\A 129 naaa Me>KAy 
3y6i4aMM, paAManbHan ujupMHa 143 KOHtja 
3y6i40B, yron 135 Ayrw 3y6i^a b 30He 
B03AyLUHoro 3a3opa, LUMpMHa Ti 3y6^0B, hmcjio 
3y6i40B (12 b flaHHOM BapnaHTe), nnou^aAb na3a 
145, paAManbHan LUkipnHa KonbueBoPi msctm 
(npMa) 133, Hapy>KHbift A^aMGTp 147 nMCTa, 
oceBan Ann Ha cepAe^HMKa 28 (cocTonu^ero H3 
oonee Mewi oahoto nucTa), Bee wamMTa, unut 
pa3HHL[a b oceBoPi Ann He Me>KAy MarHHTOM n 
cepAeHHMKOM (cf)nr.2), BHyTpeHHM^ A^awieTp 
nucTa (nnn A^awieTp Bana), wiaTepnana nucTa m 
ToniunHa 31 nucxa. 

BbiiiteyKasaHHbie napaMeTpbi 3aBktcnT ot 
mhotux o^aKTopoB, ho Hanoonee Ba)KHbiM 
4>aicropoM nBnneTcn BenuMMHa Tpe6yeMoro 
warHHTHoro noTOKa m BenuMMHa noTOKa, 



nponycKaeivioro cTanbto nucTa. UJupoKO 

M3BeCTHO, HTO CT3Jlb 6yA©T nDOBOAHTb 

onpeAeneHHyio BennHMHy MamyiTHofl MHAyKi^MM 
BnnoTb ao Hacbiu^eHnn. B stot momcht OHa 
oonbiue He npoBOAUT noTox, TaK mto nwieeTcn 

5 KOMnpoMncc Me>KAy nnoiAaAbio 145 na3a b 
3aBktckiMocTkt ot KonnnecTBa MMetou^eMcn CTann, 
UJMpHHOt^ Ti m npMOM 133. Oahum M3 BaXHblX 
orpaHUMUBatoinMx cpaiaopoB, Kacaroii^Mxcn 
pa3MepoB nasa 128, nBnneTcn onTMMMsamin 

10 nnomaAM 145 na3a Ann pasMeineHMn 

OOMOTOHHOfl npOBOnOKM B 33BMCHMOCTH TOnbKO 

numb ot HacbiiueHun CTann. Uenb coctomt b 

MHHHMH3aL|MM LUMpMHbl 3y6l^OB npH 

MaKCkiManbHOM yBennneHkiM nnou^aAM 145 Ann 
pa3Meu;eHkin npoBonoKM n MaKcviManbHOM 

15 yBennneHnn BenkwuHbt MamnTHoro noTOKa, 
KOTOpbtii cranb MO>KeT npoBecTM. 

Hapy>KHbiR AwaiweTp 147 nucTa nrpaeT ponb, 
cocTOflinyK) b tom, mto oh snuneT Ha senMMMHy 
B03MO)KHoro noTOKa, nocKonbKy BennHMHa 
MarHMTHoro noTOKa 3aBMCMT ot AMaiweTpa nucTa 

20 m A^awteTpa aneiapoABMraTenn. no cymecTBy, 
ecnn noTOK HacKonbKO bo3mo>kho 6nnsoK k 
HacbimeHwo nnn nniub nyTb-nyTb n36biTOMeH, to 
AOJDKHa 6biTb AOcraTOHHOM nnomaAb b 30He 145 
Ann pa3MeuneHnn o6motohhoH npoBonoKM. 3tm 
(JjaKTopbi onpeAennioT pa3Mepbi nucTa, KOTopbie 
3aTeM onpeAenntOT 3HaneHnn Apyrwx 
napaMeTpoB. Bee BbiiueynoMnHyTbie c^aKTopbi 
onTMMM3MpyK)T Ann MaKCMManbHoro 
yivieHbiueHMn ctommocth m BennnnHbi b 
oTHomeHMM HapyxcHoro AnaMeTpa 

30 aneKTpoABM raTenn . 

Hto KacaeTcn MowieHTa MamnTHoro 
conpoTHBneHMH (npunwnaHun poTopa), to 
yrnoBan wvipnHa \i\enn 129 na3a BaxcHa TeM, mto 
OHa Aonxona 6biTb MaKCMManbHO yivieHbiueHa v\ b 
to we Bpeiwn Aonxona o6ecneMHBaTb 

35 AOCTaTOMHoe npocTpaHCTBO Ann 4)M3MMecKoK 
HaMOTKM o6motomhoA npoBonoKM b na3bi 128. 
HeM MeHbiue ujMpnHa u^enw 129, Tew wieHbiue 
MowieHT MamnTHoro conpoTnaneHnn. ToniunHa 
143 KOHi^eBbix nacTeR 3y6i^OB Towe Ba>KHa, 
noTOMy mto npn ee yBennMeHUM yMeHbiuaeTcn 

40 MOMem- MarHMTHoro conpoTMBneHnn. 

npM Bbi6ope Tonu^MHbi 31 nucTa 
wenaTenbHO MMeTb MMHMManbHoe Mucno 
nucTOB, noTOMy mto 6onee ToncTan CTanb 
Aeiueane ctomt. Ho MeM Tonu^e CTanb, TeM 

45 oonbiue BenkiMMHa MHAyi^npyeMbix BkixpeBbix 
tokob. B nnniocTpnpyeMOM BapnaHTe ToniAMHa 
nucTa 6bina onTHMM3npoBaHa KaK HeMTO 
cpeAHee c yMeTOM BuxpeBbix tokob m 

CTOMMOCTH. 

KaK M CTOMMOCTb MaTHMTOB, CTOMMOCTb nUCTa 

so MoweT 6biTb Toxe MaTeMaTMMecKM BbipaweHa 
KaK HenpepbiBHan $yHKL4Mn 4)M3MMecKMX 
napaMeTpoB, KOTopbie 3aTeM Mcnonb3ytoT A/in 
npeACKa3aHMn SKcnnyaTaL^MOHHbix KaMecTB 
nucTa. Bee stm napaMeTpbi B3aMMOCBn3aHbi m 
saBMCMMbi Apyr ot Apyra. 

55 MTOObt eo6paTb cepAeMHMK 28 Ha Bany 32, 
nMCTw 30 CHaMana co6Mpa(OT b naKeT, o6pa3yn 
cepAeMHMK 28, noABepraiOT MHAyKUMOHHOMy 
HarpeBy, ycTaHaanMBaioT Ha Ban 32 m 3aTeM 
oxna^awT, b pe3ynbTaTe nero ohm 
coeAMHniOTcn c BanoM 32 6ea Kopo6neHMn, KaK 

60 3To MHorfla cnyMaeTcn npM npeccoBofi nocaAKe. 
KoHKpeTHbifl cnoco6 coeAMHeHMn 
cepAeMHMKa 28, coAepKau^ero MHO>KecTBO 
nMCTOB 30, c BanoM 32 noxasaHHoro 
aneicrpoABM raTenn 20 coctomt b cneAyfoi^eM. 
OnpeAeneHHoe micno (HanpMMep 37 b oahom M3 
npMMeHeHMW) nMCTOB pacnonaratoT b 
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6ecnop&AKe m onnTb BbipaBHMBaiOT. Ka>KAbi8 
jiucT 30 MMeer aayceHMLjbi naaoB, oopameHHbie 
b oflHy m Ty )K6 cTopoHy. Ha naKeT 
y daH a Bn m Ba k>t nepeBepHyTbifl KOHLjeBOfl jiuct, 
b pe3ynbTaTe Mero 3ayceHL4bi na30B m OTaepcTMfl 
Ann Bana OKa3biBatoTCfl oopameHHbiMM BHyTpb. 
BbicoTy naKeTa cboooaho newamMX jimctob 
M3MepflK)T t npMJio>KMB k HHCTaM oceBoe ycanae, 
paBHoe 20 ctyHTaM (9 Kr). HarpyaKa MoweT 6biTb 
yBenkweHa b cny^ae, ecnn nonyMatoT oceByio 
nnoTHOCTb, no KpaflHeCi Mepe, npnGnnanTenbHo 
0,535 qbyHTOB Ha a»omm (npuMepHO 0,1 Kr Ha 
caHTMM6Tp). y/io)KeHHbie b naKeT m 
BbipoBHBHHbie rucTbi HarpeBatOT RO 
TeMnepaTypbi, o6ecneHMBaK)Lnefl BO3M0>KHocTb 
BdaBneHH^ Bana 28 co ckoji b?Ke h m e m b naKeT 
jimctob (npeAnoMTMTeribHo TeMnepaTypa 
HaxoflMTCfl b npeAenax ot 900 °F ao 1200°F 
(482-649°C), ho He Bbiwe 1200°F, ecnn He 
ncnorib3yiOT MHepTHyio aTMoccfepy, b stom 
cnysae TeMnepaTypa He ppnmia npeBbiiuaTb 
npn6riM3MTejibH0 1200°F). nocne BCTaaneHMfl 
Bana 32 nucTbi c>KMMaiOT c AocTaTOHHOtf cunofi, 
MTo6w oceBafl ruiOTHOCTb cepAe^HMKa 
npeBbiiuana npn6nM3MTenbHo 0,35 qbyHTOB Ha 
Aiomm (0,065 kt Ha caHTMMeTp). 3Ta cuna, 
6yflyMM AocTaTOHHoR Ana co3AaHMfl yKa3aHHofl 
nnoTHOCTn, He AQJWHa Bbi3bisaTb pacxoKAeHMfl 
nucTOB y HapyxcHoro A^aMeTpa naKeTa. 3aaop y 
Hapy>KHoro AMaMeTpa, o6ycnoBneHHbiM n3rn6oM 
jimctob He AorwceH npeBbiwaTb 0,18 mm. B 
TeMenne onucaHHoro npoLjecca jimctu 
yAep)KMBaioT BMecTe ao Tex nop, noKa ohm He 
caAyT nnoTHO Ha Ban 32. 

Bam 32 BCTaanyiiOT b cepAenHMK 32 
npeAnoHTMTeribHo kohl^om 1 22 Ha CTopoHe ■ 
KonneKTopa, npuneM npM BCTaaheHMM oh He 
Aon>KeH 3acTpeBaTb. nocne BCTaBJieHnq jimcth 
32 AOJi)KHbi 6biTb oxjia)KAeHbi Ha B03Ayxe, h 

KOHUeBOf^ J1MCT AOJIKeH BblAepKMBaTb 6e3 
hpOBOpaHMBaHMJl KpyTf?HMM MOMeHT, paBHbJfl : 

npM6jiM3MTeribHO 0,53 H.m (75 yHUMCWyo&M). 
nocne cobpKM onopHbie Ljana>bi 144, 146 Bana 
npoBepsioT Ha conparaeMOCTb, a Ban 32 
npoBepaioT Ha npSMonuHeMHOCTb. 

06MOTOHHyK) npoBonoKy 128 onepaTMBHo 
HaMaTbiBatOT b naaax 128 m onepaTMBHo 
coeAUHfltoT c H3bmKaMM 130, HanpMMep, 
nocpeACTBOM CBapKM. nocne coopKM m rpy6ofi 
OTAenKM AKopb 26 6anaHcnpywT nyTeM 
AoCaBneHMfl tomhwx KonMMecTB anoKCMAHofi 
CMonw (He noKaaaHa) k o6MOTKe b tohho 
onpeAeneHHUx MecTax n 3aTeM noABepratoT 
OKOHHaTenbHofl OTAenKe. yKa3aHHan 
nocneAOBaTenbHocTb onepauMfl ooecneMMBaeT 
b w co kotom Hy to GanaHCMpoBKy HKOpa 26, 
npeBocxoA^iMyK) no tomhoctm 6anaHCMpoBKy, 
o6ecne^MBaeMyio b M3BecTHbix 

aneKTpoABMraTen^x, Mcnonb3yeMbix b 
npuMeHeHMM k aBTOMo6Mnto. 

OAHMM M3 KniO^eBblX npM3H3KOB 

aneiapoABMraTenfl b unniocTpMpyeMOM 
BapnaHTe asnfleTCfl yMeHbiueHne KpyTHinero 
MOMeHTa MamnTHoro conpoTMBneHMfl, T.e. 
KpyTHmero MOMeHTa, HeooxoAMMoro Ana 

Bpaii^eHMP CTanbHOM KOHCTpyKLJMM B MarHMTHOM 

none, b ashhom cnyqae nocTO^HHbix MarHMTOB. 
MeM 6onbiue momcht MamMTHoro 
conpOTMBneHMJi, TeM oonbuje iuyM, 
C03flaBaeMbiPi b pe3ynbTaTe BuGpai^nn 
KOHCTpyKMMM. SneiapoABMraTenb b 

COOTBeTCTBMM C HaCTOfllAMM M3o6peTeHMeM 
o6naAaeT oweHb HM3KMMM ypoBH^MM MOMeHTa 
MamnTHoro conpoTMBneHMH, hto ^BnfleTCfl 
peaynbTaTOM ynoMSHyTOM Bbiwe onTMMMsai^nn 



KOHCTpyKUMM KOM6HHai^MM CT3HMHbl, MarHMTa M 

nucTa. 

KaK noKasaHo Ha qburypax 1, 7 m 8, 
KonneKTop 38 coAepxMT oaho HenpepbiBHoe 
MeAHoe Konbuo 148, KOTOpoe CBepTbiBatoT 

5 BOKpyr M3onflTopa 150 m 3aTeM o6pe3aK)T ao 
Tpe6yeMoro pa3Mepa. M3on«TOp 150 
npeAnoMTMTenbHo M3roTaanMBa(OT M3 
$eHonbHoro MaTepwana m cHaSxaioT 
OTBepcTMew 152 Ana Bana 32. Ana 

1Q HenoABM)KHoro 3aKpenneHMA MeAHoro Konbua 
148, MMeiou^ero MHOwecTBO na30B 154, Ha 
M3onflTope 150 npeAycMOTpeHbi nanKM (He 
noKa3aHbi). Konnetaop 38 npntcneMBaiOT k Bany 
32 nyTeM HaHeceHua aKTMBaTOpa icnen Ha 
noBepxHOCTb OTBepCTMn 152 b wsonflTOpe 150. 

15 3aTeM HaHOcnT icneK Ha Ban 32 m onepaTMBHo 
ycTaHaBnMBaioT Konneiaop 38 Ha Ban. 
AAre3MOHHoe coeAMHeHMe bswcho TeM, hto 
no3BonaeT M36e>naTb bo3mo>khom Ae4>opMaL;MM 
KonneKTopa MnM Bana, KOTOpa^ B03MO)KHa npM 
TpaAMLjMOHHofi npeccoBo^ nocaAKe KonneKTopa 

20 Ha Ban. 

JD/m o6ecneMeHM« ycTaHOBKM KonneKTopa 38 
Ha Ban 32 b HaAne>Kaa\eM nono)KeHMM aanflercfl 
Ba>KHbiM BbiAep>KMBaTb AonycKM Ha pa3Mepbi KaK 
Bana 32, TaK m oTBepcTMfl 152 b Konneiaope b 
CTporo onpeAeneHHbix npeAenax. 

25 nocne ycTaHOBKM Konneicropa m cepAeHHMKa 
Ha Ban 32 ABeHaAi^aTb na30B 1 54 KonneKTopa m 
ABeHaAi^aTb na30B 1 28 cepAeHHMKa, Hecyu^MX b 
ce6e ooMOTOMHyio npoBonoKy, o6pa3yK)iAyio 
o6MOTKy, Aon>KHbi 6biTb Ann oSecneMeHun 

3Q HaAne>Kai4ero cfeyHKLjMOHMpoBaHMfl tomho 
pacnonoKeHbi oth ocuiTen bHo APyr Apyra 
(4>Mr.8). 3to pacnor.o>KeHMe ocyinecTBnniOT c 
noMoi^bio cpeACTBa Ana no3Mi^MOHMpoBaHMfl 
KonneKTopa 38 Ha Bany 32 b TaraM nono>KeHMM, 
HToobi na3bi 154 KonneKTopa 6binM 

35 HaAnexaiUMM o6pa30M pacnonoKeHbi 
oTHOCMTenbHO L^ehrrpanbHOM nMHMM 137 Ka>KAoro 
3y6i^a nMCTOB cepAeHHMKa nyTeM . 
MexaHM^ecKoro comacoBaHMfl OTHOCMTenbHbtx 
nonoKeHM^ na30B 154 KonneKTopa m 3y6i40B 
nMCTOB cepAeHHMKa ao 3aTBepAeBaHMfl Knen, 

40 3aKpennriK)L4ero KonneKTop Ha Bany. 

BsMAy bsdkhoctm 3aKpenneHMfl M TOMHOrO 
pacnonoKeHMA KonneKTopa 38 Ha Bany 32 
KonneKTop 38, Mcnonb3yeMbi^ b noKaaaHHOM 
anetapoABMraTene, aAreaMOHHO coeAHH^JOT c 
BanoM 32 b cootb6tctbmm co cneAytou^MM 

45 cnoco6oM. CHa^ana Baxo-io o6ecneMMTb, mto6u 
OTBepCTMe 152 KonneKTopa, KOTOpoe 6yAeT 
BBefleHo b KOHTaKT c BanoM, m caM Ban Sbinw 
OMML^eHbi ot nbinn, Macjia m >Knpa. 3aTeM Ha 
noBepxHOCTb OTBepcTMfl 1 52 Konneicropa 

50 HaHOC^T aKTMBaTop Knea, npeAnoMTMTenbHo 
TaKo^, KaK "fla^MaKc" 535, m no3BonflK)T 
pacTBopMTenflM McnapnTbcn. KonneKTop 
nacTMHHo HaABMraroT Ha Ban TaK, HTo6bi Knew 
6wn pacnpeAeneH no Bceft A/iMHe KonneKTopa 
38, ho He BbiTeKan 3a npeAenbi KonneKTopa b 

55 30Hy MacnooTpaxcaTenn 156 m onopHOfi L^anc^bi 
144. HaHOC^T Knefl, npeAnoMTMTenbHo TaKoK, 
KaK "fla^MaKC" 328 VLV Ha cfcacKy Ha tom KOHi^e 
KonneKTopa, rAe pacnonoKeHbi nanKM (w3biHKM). 
KonneKTop m Ban noBOpaHMBaioT 
npM6nM3MTenbHO Ha 90 rpaAycoB, MTo6bi 

60 cMeiuaTb aKTMBaTop m Knefl, m no3BonnioT icneio 

CXBaTMTbCfl B TeMeHMe MMHMMyM OAHOM MMHyTbl. 

nocne 3Toro AQTanM noMeu^aiOT noA 
ynbTpacfcMoneTOBbitf CBeT MMHMMyM Ha ABe 
MMHyTbi Ana 0TBep>KAeHM5i KneeBoro 
coeAMHeHMfl Me>KAy KonneiaopOM m BanoM. 
KaK noKaaaHO Ha o>Mrypax 1 m 6, 



MacnooTpaKaTenn 156, 158 b noKasaHHOM 
aneicrpoflBMraTe^e 20, KOTOpbie paHee 
cocTaa^Rnn MacTb onopHofi cMCTeMU b 

TpaAHl^MOHHblX 8BTOM06 M/l bH blX 

sjieicrpoABMraTejiHx nocToaHHoro TOKa, 
aanflioTCfl wacTbto WKopw 26. Ka>KAbifl 
NiacnooTpaxoTejib 156, 158 coAep>KMT 
Matueo6pa3HbiR anevieHT 160. 

Macnoorpa)KaTejin 156, 158 onepaTMBHO 
ycTaHaB/iMBaioT Ha Bany b6jih3h pacnopHofl 
BTynKM 126 n KonneKropa 38 cooTBeTCTBeH no . 
Maweo6pa3HbiM aneMeHT 160 nwieeT ochobhom 
aneMeHT 166 c Bbino/iHeHHUM b Hewi 
OTBepcrneM 168 m ronbtjeByio MacTb 170, 
MMeK>myK> 6ojibiuMR flMaiweTp y HapywHofi HacTM 
172 m KpoMWHyio nacxb 174. 

MacnooTpaaoTe/iM 156, 158 pacnonoweHbi b 
noKa3aHHOM aneicrpoABMraTene TaK, hto, Korfla 
Macno TeneT M3 onopw, oho nonaaaeT Ha 
HaLueo6pa3HbiM aneMeHT 160, BpaujaioLAMMCfl 
BMecTe c beuiom 32, m OT6pacbiBaeTcn o6paTHo 
b onopy 60. 3to yBenMHMBaeT cdok cny>tc6bi 
onopw m b coneTaHMM c npeHMymecTBawiw 
cbo6oaho ycTaHaBJiMBaJOineCicfl onopw 
ooecneMMBaeT cHMweHMe mywia m 3HanMTenbHoe 
npoAneHkie cpoKa cny>K6bi aneicrpoABMraTenfl. 

nepefl ytrraHOBKofl Ha Ban 32 
MacnooTpawaTena 156 ycTaHaannBatoT Ha Ban 
32 cpeflCTBO 1 75 KOMneHcaijMM oceBoro niocfcTa. 
CpeflCTBO 175 KOMneHcaL^nn oceBoro niocfrra 
perynwpyeT ntocfiT Bana ao 3a/;aHHoro Aonycica, 
ooecneHMBaa TeM caMbiM HaAnexcaujee 
pacnonoKeHne npucoeAHHHTe/ibHoro KOHi^a 124 
Bana. 

CpeflCTBO ywieHbiijeHMfl oceBbix BM6paijMM, 
KOTopoe coflep>KMT nacTHMHO cpeflCTBO .177 
KOMneHcaL|HM oceBoro ycunnfl, coAepacainee 
nepByio wafl6y 162 (npeAnoHTMTenbHo 
anacTOMepHyio kinn pe3HHOByio) m BTopyio 
iuaM6y 164 (npeAnoKrvrrenbHo HaCinaTpoHOByK)), 
kicnonb3yiOT Ann ooecneneHMfl 
npoTHBOAeticTBi/m KpyTSiAeMy MOMeHTy 
npeABapnTejibHot^ Harpy3KM Ha onopy b me3Ae 

71 CTaHMHbt, Bbl3B3HHOMy 60J1bLUMM CBeCOM 

MarHUTa, mjih paccTo^HneM Me>Kfly topuom 
cepAenHMKa 28 m topijom MamnTa 24 (cm. cjDnr. 
2) to& nacTH MarHMTOB m cepAeMHUKa, KOTopaa 
pacnonoxeHa 6nM>Ke Bcero k kohl# 124 Bana. 
BenuMMHa cBeca MamnTa aha Ka>Kfloro M3 Tpex 
nnriK)CTpMpyeMbix npuMeHeHMM cboa. 

CpeACTBo 177 KOMneHcat^HM oceBoro 
AaB/ieHMfl ncnonb3yioT Ana o6ecneHeHMfl 
npeABapMTeribHOM HarpysKH nnn CMemeHHoro 
Ha^anbHoro nonoweHMH HKopa oTHocMTenbHO 
MarHMTOB. EcTecTBeHHyto cunoHHocTb yiKopa 
nepeMemaTbc^ b HanpaBJieHMM k OAHOMy KOHijy 
noA AeClcTBMeM npeABapMTenbHofl Harpy3KM ot 
MarHHTOB ncnorib3yKDT Ann ooecneseHMfl 
AaaneHnyi Ha onopHyto CMCTeMy 60 bojimsm 
npucoeAUHMTeribHoro KOHi^a 124 Bana 32. 3to 
MHAym^poBaHHoe AasneHne nepBOHananbHoro 
cMemeHMH cunbHO orpaHMHMBaeT oceBoe 
nepeMeu^eHne HKopa Me>KAy AByMfl onopHbiMn 
cpeflCTBaMU m TeM caMbiM yMeHbtuaeT wyM, 
KOTOpwR o6bNHO «anfleTc« pe3ynbTaTOM 
oceBoro nepeMeineHun AKopn. 

OceBoe nonoKeHne MarHMTOB 24 b cTaHMHe 
OTHOCMTenbHO cepAenHMKa 28 onpeAe/^eT 
BenMHMHy AeMCTByiou^evi Ha onopy b CTaHMHe 
CMemaKJi^ei^ CMnbi, KOTopafl oGecne^MBaeT 
oceByw cTa6MJiM3auMK) HKopa Me>KAy AByMfl 
onopHbiMM cpeACTBaMM. 

flnfl MaKCMManbHoro yMeHbiueHMfl tuyMa, 
CBA3aHHoro c BsanMOAe^CTBMeM 
Ha^naTpoHOBO^ ujai^6bi 164 m noAiunnHMKa 228 



CKonb>KeHMfl, noBepxHOCTb noAUJMnHMKa 228, 
HaxoAfliMytocfl b KOHTatae c waMooM 164, 
cKaujMBaioT, npeAnoHTMTenbHO Ha neTbipe 
rpaAyca, 6naroAapn neMy co3AaBaeMbifl mmm 
ujyM yMeHbiuaeTCfl b MecTe KOHTaiaa 

5 noAiunnHMKa c wafioofi BcneACTBMe KOHTaKTHoro 
npocKanb3biBaHMfl Me)KAy noALUMnHMKOM m 
iua^5oPi bo BpeMH Bpa^eHMfl Bana. noA 
oonbiiioR oceBoR Harpy3Kofl ynopHbie iuaW6bi 
npMcnocaSnMBajoTCfl k onopHofl noBepxHOCTM, 

10 o6ecneMMBa« nocrofiHHoe AasneHMe. 

KaK noKa3aHo Ha qbMrypax 1 3 m 1 1-15, y3en 
Konbi^eBoi^ meTOHHoft Tpasepcw, Mcnonb3yeMbifl 
b noKasaHHOM aneKTpoABMraTene 20, coAepxcMT 
KonbL^eByio lAeTOHHyio TpaBepcy 176, 
npeAnoHTMTenbHO M3roTOBneHHyio ms 

is MsonHUMOHHoro MaTepwana (TaKoro, KaK 
nnacTMacca MnM npeAnoHTHTenbHO cnoMCTbiW 
cf)eHonnacT) m MMeiotnyio HecKonbra 
D-o6pa3Hbix na3QB 178, tohho BbinonHeHHbix b 
HeM, m no KpafiHefi Mepe TpM cpeflCTBa 180 
KpenneHMfl aMopTH3aTopa 94, onepaTMBHO 

20 coeAHHneMbix co CTaHMHOM 22. K TpaBepce 1 76 
onepaTMBHO npucoeflnHeHbi c Mcnonb30BaHMeM 
HecKonbKMx D-o6pa3Hbix na30B 1 78, no KpaMHeft 
Mepe, flBe oCoiiMbi 42, 44 a^a lAeTOK. B o6ofiMbi 
BCTaBneHbi ABe i^eTKM 48, Ka^Ayto M3 KOTOpbix 
OT>KMMaK)T b HanpaBneHMM k Konneiaopy 38 

25 nocpeflCTBOM neHTOHHOM npy>KMHbi 50 KpyneHMfl. 
CoeAMHMTenbHoe cpeACTBo, MnM MeAHbjR 
npoBOA (m6KMfl npoBOAHMK), 205 coeAMH^eT 
Ka)KAyio meTKy 48 c aneKTpMHecKMM 
npOBOA^LAMM cpeACTBOM, MnM LiiTenceribHOM 

3Q BMnKOM 98. 

B npeAnoHTMTenbHOM BapMaHTe ysna 40 
KonbLjeBofi L^eTOMHOM TpaBepcbi b noKa3anHov 
aneKTpOABMraTene 20 o6oMMbi 42, 44 
BbinonHeHbi, no cyiAecTBy, npflMoyronbHbiMM no 

4)OpM9 M MM6J0T AB6 60KOBbie CTOpOHbl 182, 184 
35 M BepXHIOK) nOBepXHOCTb 186. XOTfl, KaK 

noKasaHO, TpaBepca 176 cny>KMT b KanecTBe 
HMXCHeW noBepxHOCTM Ka>KAOM o6oCiMbi 42, 44, 
TeM He MeHee oneBMflHO, hto Ka>KAafl oooMMa 
42, 44 MO>KeT MMeTb cboio coScTBeHHyto 
hm>khk)k> MacTb, BbinonHeHHyio KaK oaho uenoe c 

40 H6K). 

nocKonbKy OTHOCMTenbHoe pacnono>KeHMe 
Me>KAy u^eTKaMM 48 m Konbi^oM 148 Konneiaopa 
Ba>KHO b oTHOLueHMki yMeHbiueHMfl uiyMa M B 

OTHOLUeHMM nnaBHOM M 3C()4)eKTMBHOM pa6oTbi 

caMoro aneiapoABMraTenfl, to 

45 no3ML(MOHMpoBaHMe o6omm 42, 44 meTOK Ha 
TpaBepce 1 76 TeM 6onee BajKHO. TaK KaK iaotkm 
MoryT Ape6e3>KaTb, nepeMeiAa^cb no o6o^Me, 
MnM MoryT 3aBMcaTb b o6ofiMe, hto npMBeAeT k 
yBenMHeHMio wyMa MnM k HapyujeHMflM 

50 HopManbHOM paooTbi ABMraTen^, to ycTaHOBKa 
o6omm 42, 44 ineTOK Ha TpaBepce 176 flanaeTCfl 
BaKHbiM AenoM. 

KaK noKa3aHO Ha 4>Mrypax 11 13, oooMMbt 
HeTOK MMeioT tom ho 3aAaHHwe pa3Mepbt m 
npeAnoHTMTenbHo MMeioT, no KpaMHetf Mepe, 

55 neTbipe 3neMeHTa 188 ah« BCTaaneHMfl b tohho 
pacnono>KeHHbie D-o6pa3Hbie nasbi 178 Ha 
TpaBepce 176. 3neMeHTbi 188 pacnonaraiOT 
3aTeM Ha TpaBepce 176 (yAep>KMBaa ooo^My 42, 
44 B 3aA3HHOM nonoKeHMM) TaKMM o6pa30M, 
HTo6bi mx CHanana 3amyTb Ha npnMonMHeMHyio 

60 MacTb 190 D-o6pa3Horo na3a m 3aTeM o6>KaTb 
6e3 npMno)KeHMq ycMnMM k caMOM Tpasepce 1 76. 
B nacTHOCTM, nacTM aneMeHTa 188, HaM6onee 
6nM3KMe k TpaBepce 176, He HaxoAflTca b 

CfjpMKL^MOHHOM KOHTaKTe C HeK), nOTOMy HTO B 

npoi^ecce o6)KaTM« Me>KAy KOHi^aMM aneMeHTOB 
m noBepXHocTbio TpaBepcbi BcraBnflK)T cpeACTBa 
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Ann npeflOTBpau^eHMfl HenocpeACTBeHHoro 
KOHTaicra Me>KAy TpaBepcoM* 176 n KOH140M 192 
aneivieHTOB, TaK hto noBepxHOCTHbiiH 

CfjpMKLJMOHHblkl KOHTaKT Me>K^y 3J16MGHTaMM 188 

m TpaBepcofi 1 76 He MMeeT MecTa. KpOMe Toro, 
npM ocyujecTBneHviki npoijecca o6>KaTMn b 
o6oPiMbi BCTaannioT cpeflCTBa, 
o6ecneMHBaHDLi^kie pa3MepHyto qenocTHocTb 
o6oflM npw o6>KaTMM anewieHTOB 188. 3to 
npeflOTBpau^aer nannLiiHee 3aTnrMBaHMe 
obotiMbi b Tpaeepcy 176 ki npeAOTBpamaeT 
MCKaxeHkie oceBoPi AnnHbi oookiMbi Ha tom m 
Apyrowi KOHL^e. 

HecKOJibKO (npeAnoMTMTenbHO neTbipe) 
aneMeHTOB 1 88 Ann BCTaBneHMn b D-o6pa3Hbie 
naabi 178 Ha KoribqeBOM u^eTOHHOM TpaBepce 

176 OTXOAHT OT HH)KHeR HaCTM AByX 60KOBblX 

CTopoH 168, 184. 3tm aneivieHTbi 188 
oGecneHMBaiOT 3(}x})eKTMBHoe npMcnocoojieHMe 
nx k TpaBepce 176 Ana tohhoto pacnonoweHMn 
o6omm meTOK Ha TpaBepce 176 6ea C03AaHwn 
HanpaweHHfi b TpaBepce 176. 3to 
o6ecneMMBaeTCH cy>KMBaK)LAeMcn k kohi^y 
qbopMoPi aneiweHTOB 188, KorAa kohhmkm 192 
aneMeHTOB 188 6onee y3KM, neM BepXHnn nacTb 
193, 6onee 6nM3Kan k CTeHKaM 182, 184. 
nosTOMy npti BCTaaneHnn ajieiweHTOB 188 b 
na3bi 178, kohi^w 192 npoxoAflT nepe3 hkx, He 
npoHMKafl b TpaBepcy 1 76 m He BXOAn b koht3kt 
c Hetf, ho Ha KOHeHHoti CTaflHM ycTaHOBKM, no 
KpaHHeH Mepe, nacTb Bcefi cyweHHOki nacTM 
bxoaut b KOHTaKT c TpaBepcotf 176 m ( no 
Kpa^HeW Mepe, HacTkiHHo npoHMKaeT b BepxHtoio 
ee noeepxHocTb. 

OnucaHHoe Bbime o6ecneMMBaeT TOHHoe 
.pacnonoweHMe Ka*A0ti o6okiMbi 42, 44 Ha 
TpaBepce 176 6es HanpnxeHMn TpaBepcu 176 b 
pe3yjibTaTe nocneAyiomero o6>Ka™n npn 
3arn6aHMM aneMeHTOB 188, TaK hto MMeeTcn 

MHHMMaJIbHblM (eCTIH MMeeTCn) CtyMKLlMOHHblft 

KOHTaKT MejKAy noBepxHocTAMM aneMeHTOB, 
HanGonee 6nti3KMMM k Hn^CHeCi noBepxHOCTM 
TpaBepcw, m HkOKHefi noBepxHOCTbio TpaBepcu. 
flpyrnMM cnoBaMM, aneMeHTbi 188 3arn6aK5T ( 
ooecneHMBafl TOHHoe pacnono>KeHne oooflM 42, 
44 meTOK Ha TpaBepce 176 6e3 npMnoweHkin 
yckinuR oonbiue Tex, hto HeooxoAMMbi Ann 
3aKpenneHMfl oootfMbi b Tpe6yeMOM nonoweHMM, 
n b to ie Bpewa c coxpaHeHMeM BHyTpeHHUix 
pa3MepOB oooCiMbi, onaroAapn neMy u\erm He 
GyAyT Mpe3MepHO Ape6e3>KaTb BcneACTBue 
oneHb CBo6oAHOfl nocaAKki nnn 3aBkicaTb b 
o6oMMe M3-3a nnoTHOM nocaAKu b Hefi. 

C AByX CTODOH KSDKAOB OCOMMb* Ann UL^eTOK 

otxoa^t npn6nvi3HTenbHo noA yrnoM 90 
rpaAycoB BbiCTynbi 194, npeACTaBnniomMe 

C06ofi Bblpe3aHHbie HaCTM OOKOBblX CTeHOK 182, 

184 o6owMbi, nocne OTn/ioaHkin KOTopwx 
ocTaeTcn ABa na3a Ann pa3MemeHMn n 
noAQep>KaHMn cnMpanePi 198 neHTOMHoCi 
npy>KHHbi 50. 

OneBMAHo, hto (xoth sto m He noKa3aHo) 
Ann ycTaHOBKM neHTOHHbix npy>KMH Ha TpaBepce 
iworyT 6biTb ncnonb30BaHbi m Apyrne 
ycTaHOBOMHbie cpeACTBa, TaKne Kan BbiCTyn nnn 
crofiKa Ha TpaBepce ppa pa3MeuieHMfl cnMpanePi 
198 npy>KMH. 

B BepXHeW CTeHKe Kax<AoA o6o^Mbi 42, 44 
o6pa30BaH naa 200 Ann pa3Meu^eHkin 
coeAMHMTenbHoro cpeACTBa 205 Ka>KAofl u^eTKH 
48, KOTopoe 3aTeM coeAUHniOT c npoBOAfliMMM 
cpeACTBOM 98. 

KaK noKasaHO Ha cpur. 13, Ann yMeHbineHbin 
AO MMHMMywa HaKonneHHfl Mycopa (TaKoro, KaK 
yronbHan nbinb) b o6oPiMe, b aoHax B6nn3M 
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OOOtfMbl Me>KAy UieTKOtf M OOOPlMOkl ooo^Ma, 

kicnonb3yeMan b aneKTpoABMraTene, He MMeeT 
hm nepeAHefl, hm aaflHeM ct6hkm. KpoMe Toro, 
coKOBue CTeHKM oooPiMbJ niweiOT cpeAHne MaCTM 
202, 204, npn6nn3MTenbHo cooTBeTCTByiotAVie 
BbiCTynaM 1 94 m o6pa3yioii^Me npoxoAbi c o6enx 
CTopoH ineTKM , Korpa oHa ycTaHOBneHa b 
oooWiviy. 3th npoxoAbi o6pa3yK)T npocTpaHCTBo 
Ann pa3Meu^eHMn neHTOMHo^ npyxuHbi u b 

COMeTaHMM C OTKpblTOPl 3aAHePi MaCTbK) IneTKM 

npeflOTBpamaHDT MpesMepHoe HaKonneHne 
yronbHoPI nbinw linn Apyrux ocTaTKOB, KOTOpbie 
MoryT noMeniaTb HaAne)Kau^eiviy nepeMeujeHMio 
u^eTKn b o6owMe. Ho, MOKeT 6brrb, 6o/iee BaxcHo 
to, hto MacTki 202, 204 ppnawx Ka>KAyK) ooowlMy 
6onee ^ecTKObi, hto MaKCHManbHO yMeHboiaer 
BM6pai4Mfo m, cneAOBaTenbHO, myM. 

MecTa coeAHHeHMn neBoPl CTeHKM 184 m 

npaBOM CTeHKM 182 KSUKAOkl oSOMMbl ineTKM c 

BepxHePi CTeHKoPl 186 MMeioT HacTonbKO tohhum 
pa3Mep, hto ujeTKa 48 yAep»aiBaeTcn b 
ot hocm Ten bH o HenoABHxcHOM nono>KeHMH 
oTHocwTenbHo Konnetcropa 38. KpOMe Toro, 
6naroAapn HaAne^au^eMy pacnonoxeHMio 
aneMeHTOB 188 neBOki CTeHKM 184 m npaBoPi 
CTeHKM 1 82 b D-oo"pa3Hbix na3a 1 78 oSpasyeTcn 

3a30p Me)KAy 60KOBblMM CTeHKaM M OOOMMbl M 

u^eTKoK, b pe3ynbTaTe nero u^eTKa moxbt 
cboSoaho nepeMeLuaTbcn b o6o«Me, ocTaBancb 

B AOBOnbHO TOMHOM nonO)KeHMM OTHOCMTenbHO 

KonneKTopa. 

Hto KacaeTcn Apyrwx cocTaBHbix nacTeW 
aneiapoABMraTenn, to Ann nonyneHMn 

OnTMManbHblX KOM6MHaL^MM M nOAKOMOMHaiJMfl 

MoryT 6biTb MSMeHeHbi caMbie pa3Hbie 
napaweTpbi. B cnynae yana KonbueBOM 
146TOHHOM TpaBepcw k pa3MepaM ki 
napaMeTpaM, KOTopbie CMMTaioTcn 
noAXOAni^MMM Ann cnei^MqbMHecKOM 
KOHCTpyKi^MM aneiapoABMraTenn b cooTBeTCTBMM 

c HacToniAMM M306p6TeHMeM , OTHOCnTCn 
paAManbHan AnnHa o^OMMbi u^eTioi, oceBoPi 
raGapMT co u^eTKOki, ymoBofl ra6apMT co 
lUeTKOkl, paAnanbHbiki HaicnoH o6okiMbJ 
(KOHCTpyKi^MM c HaKnoHOM npoTMB Bpau^eHMn 
MnM b CTopOHy Bpau^eHMn Konneiaopa), 
paccTonHMe ot o6paiAeHHoPl k KonneKTopy 
CTOpOHbi o6oPiMbi AO cepAeHHMKa, Ann Ha 
oooPlMbi no cpaBHeHMJO co meTKofl, MaTepManw 
m ToniAMHa Tpasepcbi m oooC^Mbi, TexHonorMn 
ycTaHOBKM TpaBepcbi, CHa6>KeHHOM o6oPtMaMM, 
npoMe>KyTOK Me>Kfly o6oflMofl m LuyHTOM, 
TennooTBOA ot ihotkm (opMeHTauMn m 
MecTonono>KeHMe o6oC^MbJ), ycTaHoaneHMe 
pa3MepoB Ann npaBunbHoC^ aneiapMnecKOM 
Harpy3KM (aMnepw Ha KBaApaTHbif^ ptoftM), 
MaTepkianw TBepAOCTb no Illopy m 
MecTonono>KeHMe aM0pTH3aTopoB, 
npeAHa3HaneHHbix Ann BM6poM3onni4MM m 
ycTaHOBKM b Tpe6yeMOM nortOKeHnn Konbt^eBOM 
u^eTOHHOki TpaBepcbi, m CMeu^eHMto ocm u^eTKM 
OTHOCkiTenbHO ocm MamnTa. 

B cnynae BbinonHeHMn o6o^Mbi u^eTKM KaK 
oaho i^enoe c u;eTOHHo« TpaBepcofl 
Heo6xoAMMO o6pa30BaHMe b He npoxoAOB, 
noAo6Hbix TeM, mto o6pa30BaHbi b noKaaaHHoft 
OTAenbHoR oSokiMe. flyMaeTcn, hto TaKan HOBan 
oooklMa (6e3 BbicTynoB 194), MMetou^an neTbipe 
CTeHKM (TpaBepca 176 He 6bina 6bi HM>KHev^ 
CTeHKO^), nyniue Bcero yMeHbiuana 6bi tuyM ki 
6bina 6bi 6onee KOMnaKTHOkt, neM KOHCTpyKUMn, 
noKa3aHHan Ha qburypax 12 m 13. npyxMHy He 
BCTaBnnnM 6bi b na3, a yAep>KMBann Ha MecTe 
nocpeACTBOM KneMM Ha caMOM TpaBepce. 

Ba)KHO, HTo6bi noKa3aHHoPi o6oPiMe ujeTKM 
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Tervio, reHepupyeMoe b pe3ynbTaTe 
B3anMOfleficTBHfl meTKH M Konneicropa, 
M3nyManocb tsk, mto6w oho Morno 6biTb 
oTBeAeHo b coceAHne c HeA 3ohw nnn b 
OKpy>Katoinee npocTpaHCTBO. nocKonbKy 
rviacTHHa flBnaeTCH MsonflTopoM Tenna, to b 
HacToamee BpeMfl npeAnoHTMTenbHbiM 
MaTepnanowi Ana oooflMbt flanfleTcn MeTann. 
OAHaKO npneMJieMbiM 6bin 6bi niooofl 
MaTepkian, ooecneHMBaiOLUMM' B03M0>KH0CTb 
co6ntoAeHHfl Heo6xoAMMbix tomhux pasNiepoB m 
BO3M0>KHOCTb M3nyHeHMfl m pacceflHMA Tenna. 

Ha cfMrypax 1 3, 14 m 15 noKa3aHa meTKa 48 
MnntocTpMpyeMoro aneiapoABMraTenfl. UJeTKa 
48 npeflnoHTHTenbHO coAepxMT 

wieAH0-rpac})MT0ByK3 CMecb. Ka)Kflyio M3 u^gtok 
48, Korfla ohm BdaB/ieHbi b Ka>KAyK> ooofiMy 42, 

44 OnepaTMBHO BbJTa/lKMBaiOT M3 OGOMMbl 42, 44 

nocpeflCTBOM neHTOHHOM npywMHbi 50 KpyneHMfl, 
KOTopan o6ecneMMBaeT noMTM nocTOHHHoe 
yckinne npMwama Ka>Kflofi meTKM 48 k 
Konneicropy 38 b TeneHMe Bcero cpoKa cnyjKCbi 
meTKM. 3to nocTOAHHoe ycuxine, biwimo, 
o6ycnoB/ieHo KpMBM3Hofi cnnpaneW 1 98 

J19HTOHHOM npjQKVIHbl. 

IHeTKM 48, no cyiuecTBy, npflMoyroiibHbi no 
cfopMe. Topeij 206 u\erK\A 48, KOTopbifl bxoamt b 
nepneHAHKyriflpHOM HanpaBneHUM b KOHTaicr c 
KonneKTOpoM, cKoujeH h noTOMy nepBOHananbHO 
MMeeT OAHy KOHL^eByjo MacTb 208 6onee 
AnnHHyio, neM Apyraa nacTb 210. Ckoc 212 
pacnojioweH Ha 3aAHefi CTopOHe, b pe3ynbTare 
Hero MOMeHT cun OTHOCMTenbHo tomkm onopw 
awopTnaaTopa 94 MaKCMManbHO yMeHbweH, 
MHaMe t pa Be pea crrpeMMnacb 6bi comyTbca. 
Ckocw npOTMBonexaiAMX u^eTOK 

npomnkict)OBaHbt b hmx b pasHbix HanpaaneHMHx 
Ana ooecneneHMfl 6onee nnaBHoro 

B3aHMOfleflCTBMfl M&KAy U^MTKaMU M 

KOJineKTopoM n, cneAOBaTenbHo, C03AaHM« 
MeHbLuero my Ma. 

ripH flaHHOM KOHCTpyKI4MH meTKH OflHa Li^6TKa 

ocTaBJiyieT cneAbi Ha Konneicrope, a Apyraa 

CMMl^aeT 3T0T OCT3TOK C KOJUieKTOpa, HTO 

yMeHbLiiaeT inyM, co3AaBaeMbitf b pesynbTaTe 

B3aHMOAeMCTBMfl Me>Kfly KOJlJieKTODOM m 

u^eTKaMH. 

KaK noKa3aHO Ha o>irypax 1, 14 m 15, k 
meTKe 48 npucoeAMHflfOT npoBOA^Li^ee cpeACTBO 
(MeAHbiw rM6KMM* npoBOAHMK) 205 TaxviM 
06pa3OM, HTO npM BCTaBJieHUM meTKH b oootfMy 
rn6KnW npOBOAHkiK 205 bxoamt b na3 200. 
CocTaB m pasMepbi rM6Koro npOBOAHUKa 

Bbl6MpaiOT T3K, HT06bl COSAaTb nyTb OMeHb 

HM3Koro conpOTMBfiSHM?), b pe3ynbTaTe Hero oh 
He cropaer npn neperpeBe m AeficTByeT KaK 
TennooTBOA^Luee cpeACTBO Ann OTBOAa 
ki36b)TOHHoro Tenna ot in eTOK b Apyrne sohw, 
rAe oho MO>KeT 6biTb nynwe pacceflHO. 

riOCKOribKy U\Bim CTaHOBflTCfl OMeHb rOpflHUMH 

ot cun TpeHUfl m oMMMecKnx noTepb M HyXCHO 
npeAOTBpaTHTb neperpeB o6omm m y3na 
Koribi^eBoK meTOHHofi TpaBepcbi b qenoM, to 
Tpe6yeTca cpeACTBO Ann OTBOAa n36biTOMHoro 
Tenna, m rn6Kne hdoboahmkm 205 KpoMe Toro, 

HTO OHM npOBOA^T TOK, OTBOAHT TafOKe 

HeKOTopyro MacTb Tenna ot BbiueynoMflHyTbix 
^acTew aneKTDOABuraTenfl. 

TaK KaK neHTOHHaw npyxMHa 80 AeficTByeT c 
noMTM nocTOSHHoR CMnoM, to, Ana Toro MTo6bi 
meTKa 48 6ucTpo npMpaooTanacb, cKoujeHHyio 
KOHL^eByto MacTb 208, KOTOpayi nepBOHananbHO 
bxoamt b KOHTaicr c Konn e KTO po M 38, HeCKOnbKO 

yAnMHflJOT. 3TO npMBOAMT K C03AaHMK) OMeHb 

BbicoKoro HananbHoro AasneHMfl Me>»^Ay 



noBepxHocTbio meTKM m noBepxHOCTbio 
Konneiaopa Ha oTHocMTenbHo Mano« nnou^aAM 
noBepxHocTM KOHTaiaa KonneKTopa co meTKo^, 
hto ooecneMMBaeT nepBOHananbHo C03ABHMe 
OMeHb 6onbiuo^ CMnu Ha eAMHMi^y nnou^aAM 

5 nOBepXHOCTM. 

(locKonbKy M3BecTHa« npaKTMKa An« 
ABMraTenefl aBTOMo6MnbHoro npMiweHeHMfl 
npeAnonarana npMpaooTKy meTOK k Konneiaopy 
b pe3ynbTaTe MexaHMnecKoro M3Hoca, 

1Q HeKOTOpbte lueTKM He npnpa6aTbiBanncb 
Aon>KHbiM o6pa30M Aawce nocne AnMTenbHoro 
cpoKa 3KcnnyaTauMM M3-3a pa3HOo6pasMfl 
Harpy>KeHMji b npMMeHeHM^x. 3to 6bino 
noflTBep>KAeHO npocjDnnoMeTpuHecKMM 
McnbiTaHMeM oonbiuero MMcna meTOK, KOTOpoe 

15 noKa3ano, mto ohm npMpa6aTbiBanMCb no 
HecKonbKMM pa3HbiM paAMycaM m MMenM paAMyc 
MCTMHHoro npoqbMnyi m oamh MnM Asa paAnyca, 
npMpa6oTaHHbix bo speMfl SKcnnyaTauMM. 3tm 
pasHbie paflkiycbi npeflonpeAenflnn 
HeyCTOfiHMBOCTb l^eTOK m noTeHL^ManbHbiM luyiw 

20 UjeTOK, CBfl3aHHblM C AHHaMMMeCKMMM 

xapaKTepMCTMKaMM. 

fln« Toro MT06bt npeAOTBpaTMTb 
HepaBHOMepHyio npMpa6oT«y m TeM caMbiM 
MCKnioHMTb B03MO»CHOCTb Mpe3MepHoro ujyMa 
meTKM, meTKy 48 ujnM(}>yK)T noMTM tomho ao 
25 pa3MepoB Konneiaopa. 3to yiweHbiuaeT nepMOA 
npMpa6oTKM m BMGpai^MK) u^eTKM, hto AaeT B 
pe3ynbTaTe oonee tmxo pa6oTaiou;M^ 
ABMraTenb. 

KpoMe Toro, meTKaM npMAaioT noMTM 
30 OKOHMaTenbHyK) qbopMy, MaKCMManbHO 
yMeHbLuan TeM caMbiM BpeMfi npupaSoTKn 
u^eTOK ao KOHC^Mrypai^MM, ooecneMMBaiOLMeM 
nMHeMHbiM K0HT3KT, mto p&eT b pe3ynbTaTe 
6onee HH3Kne ypoBHM ujyMa ot u^eTOK. 

Ba>KHo MiweTb Ha o^eTKe maAKyjo 
35 noBepxHOCTb, nepBOHananbHO sxoAfliMyio b 
K0HT3KT c KonneKTOpOM. 3to rapaHTMpyeT 
npaBMnbHoe ucrrnpaHne meTKM Ha Konneicrope. 
Taicyio noBepxHOCTb nonynatoT nyTeM 
LLmnqboBaHktjR Topua meTKM, bxoah Libera b 

K0HT3KT C KOnneKTOpOM, MT06bl OXB3TMTb 
40 l^eHTpa/lbHyK) nMHMK) HKOpfl, TaK MTOObl U^eTKM 

moitim nepeMeiAaTbcn k ookobum CTOpoHaM 
oooRm, npMMeiw ninMqboBanbHbie KpyrM BcerAa 
BpaujatoT b tom >Ke HanpaaneHMM, b kskom 
BpamaioT KonneKTOp b KOHKpeTHOM co6npaeMOM 
ABMraTene. 

45 KoHTyp meTKM TaKOB, mto i^eTica 6yAeT 
Tenepb npMneraTb k Konneiaopy. 06bNH0 meTKy 
BcerAa LunMqbyioT no paAMycy, HeMHoro 
oonbiijeMy, neM paAMyc Konneiaopa, b 
pesynbTaTe Mero meTKa bxoamt b KOHTaia c 

50 KonneiaopoM HenocpeACTBeHHO b cepeAMHe 
AyrM u^eTKM. 

KaK noKa3aHO Ha 4)Mr.15, uiMpMHa meTKM 
paBHa lUMpMHe AyrM 148 (cm. cf)Mr.8) Konneiaopa 
nnioc Asyx na30B 154 Konneicropa c to^ m 
Apyrofi CTopoHbi AyrM* 3to Ae/iaioT Ann Toro, 

55 HT06bl npeAOTBpaTMTb Ae&cTBMe Kpafl U^eTKM KaK 
H3)KMMHOrO OCTpMH, KOTOpoe HeMHOrO 

onycKaeTcfl, rarAa Konneiaop npoKaTbiBaeTcn 
noA hmm, m 3aTeM noAnpbirMBaeT, KorAa 
nonaAaeT b na3 c ApyroR CTopoHbi AyrM, m 
MTo6bi o6ecneMMTb AOCTaTOMHoe speMfl Ana 
60 3aBepujeHMH flsneHMfl KOMMyTai^MM, 

onpeAenaeMoro KaK peBepcMpoBaHMe TOKa b 
KaTyujKe, KOMMyTMpyeMoro k3>kaom la©tkom b 
nto6oM AaHHbift MOMeHT. Ecjim 6bi meTKa 
Kananacb, sto Bbi3biBano 6bi b Konbi^eBoC^ 
meTOMHoPi TpaBepce 176 BM6pai^MK>, 
cosAaiomyK) iLiywi. 
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TaK KaK meTKa BwnoriHeHa M3 6onee Mnncoro 
m 6o/iee nopMCToro MaTepnana, mom KonnexTop, 

TO ll^eTKa MMeST CKTlOHHOCTb OKMMaTbCfl M 

BTGKaTb b na3 KonneKTopa. Korfla uiMpMHa iastkm 
oTHOCMTeribHO KonneKTopa paBHa mdm 
npeAnoHTHTenbHO 6oJibtue flyrn KonneKTopa 
nnioc ABa nasa KoruieKTopa, nonepeHHan 
ycTO^MUBOCTb Apyrofl u\eTwi 6yfleT Bbiiue m 
meTKa He 6yfleT CKonb-HM6yflb cvuibHO KanaTbcn 
Ha KOJineicrope. 

PlapaMeTpaMM meTKH, M3MeHneMbiMM Ann 
ooecneneHMn MMHMManbHOM ctommoctm npM 
MaKCMManbHOM KITfl onucaHHoro 

sneKrpoABMraTenfl, nBTWKrrcn: AnMHa, lunpnHa m 
TOJimnHa mencn, waTepnan m cocTaB, pa3Mep 
lunyHTa, MecTonono)KeHMe m wecTKOCTb, 
AnaiweTp KOHTypa m ckoc kpomkm. 

nocKoribKy oahoH m ochobhux LjeneM* 
HacTonmero moQpereHM nB/weTcn cHM)KeHMe 
ujyiwa anetapoABuraTejifl v\ nocrojibKy MMeeT 
MecTo co3A3Hne ujyMa we>Kfly n3bMKaMM 
Konneicropa m oobfiMaMM yana KOJibijeBofl 
meTOMHofl TpaBepcw, to paccTOAHne Me)KAy 
A3bNKOM Konneiaopa m BepxoM oSoHm ao/dkho 

6blTb OflTMMH3MpOBaHO TaK, MT06bt 6bin 

MaKCkiManbHO yMeHbLueH myM runa ujyMa npn 

BbJIOltOHeHMM BeHTMJlflTOpa. 3tot iuyM 

co3AaeTC« BcnKMtf pa3, KorAa n3bmoK npoxoAUT 
mumo o&oRMbt, BcneACTBMe Bbi3btBaeMoro 
BpamaiOLAMMcn nsbiHKOM nepeMemeHMn 
B03Ayxa, yAapniomero b o6ofiMy. Ann Toro 

MTOObl yweHblUMTb 3TOT UJyM, 060MMy LA6TKH 

OTOABuraiOT Ha AOCTaTWHoe paccTOAHne Ann 

TOrO, MT06bl yCTpaHHTb MflM CHJlbHO yMeHbUJMTb 

ujyM, co3AaBaeMbift b pesyribTaTe BpauieHMn 
fl3biMKa. ho Bee Me He HacToribKO Aaneico,.- hto6n 
Hy>KHO 6bino AononHMTeribHO yBe/iMHUBaTb 
AnnHy aneiapoABuraTe/ifl nnn KonneKTopa. 

Kpoiwe Toro, AonroBe^HOCTb meTOK 33bmcmt 
ot paflnanbHoro sa30pa Me>Kfly caMbiMM 
o6ok)MaMH u^eTOK w KonneKTopOM, KOTOpbiM 
(3a3op) Aon>KeH 6biTb TaKMM, 4To6bi u\&tw\ 
coxpaHnnM CBoCoAy nepeMemeHwn b o6oflMe 
OTHOCHTenbHO o6oMMbi, ho nepeMemeHMe meTKw 
TyAa m o6paTHO OTHOCMTejibHO KonneKTopa 
6bino CBefleHO k MMHMMyMy c yMeHbuieHneM TeM 
caMbiM onacHOCTH 3aBMcaHMn ujeTKM b ocofiMe, 
hto h o6ecneMMBaioT nyTeM npeAOTBpameHMn 
BuxoAa meTKM M3 oooC^Mbi HacTO/ibKo Aanexo, 
HTo6bi Mor o6pa30BaTbCR npe3MepHO 6oribiuoPi 
yron Me>KAy u^stkom m o6ommom. 

KaK noKa3aHO Ha 4)nr.1 3, 16 m 17, 
noALUnnHMKOBbiC^ w^t 54 coAep>KHT 
4>opMOBaHHyK5 (npeAnoHTMTenbHO 
MeTaruiMMecKyK)) AeTarib, nwietoi^yK) HecKonbKO 
sneMeHTOB 56 wecTKOCTM, HecKonbKO 
coeAHHHTeribHbix aneMeHTOB 57, 58, 59 Ana 

BSaHMOAefiCTBMfl C OTKpbJTbtM KOHl^OM 90 

CTaHMHbi 22, Bbipe3 214 pj\9\ pa3MeLneHMfl 
npoBOA«ti^ero cpeACTBa 98 m BWCTyn 216 Ann 
pa3MemeHMfl cbo6oaho ycTaHaBJiMBaioiAerocfl 
onopHoro cpeAcrsa 60. (Popiwa noAiuMnHMKOBoro 
ii^MTa 54 TaKOBa, mto npn cx>npfl>KeHMn 
coeAUHMTenbHbix aneMeHTOB 57, 58, 59 c 
cooTBeTCTBytomwMH ^acTWMH 84, 86, 88 
CTaHHHbt nonynatoT b pe3ynbTaTe Hapy>KHbifl 
Kopnyc aneKTpoABuraTenn. noALUnnHUKOBbift 
lAMT 54 onepaTHBHO coeAUHntOT co CTaHMHoW 22 
npeAnoHTMTenbHo nyTewi 3aMeKaHHBaHnw 
aneMeHTOB 217 Ha Ka>KAOM mx KOHi^e (cj>nr.21). 

Oahmm h3 npki3HaKOB HacTOflLAero 
M3o6peTeHHH flBnweTCfl Bu6op MaTepwana, 
ncnonb3yeivioro Ana M3roTOB/ieHHfl 
noALiinnHMKOBoro [uy\ia. nocKoribKy, KorAa 
onopHoe cpeACTBo 60 ycTaHOB/ieHO b 



HaAne>KaiAeM BMAe b me3Ae 218 b 
noALUnnHUKOBOM LAMTe, nBnfleTcn )KenaTeribHbiM 
MaKCMMaribHO yM8HboikiTb npy>KMHeHne, to 
ncnorib3yK)T OTHOCMTeribHO Hki3KoymepoAncTbiH 
ManonpyxcMHyiiAn^ MaTepnan, Tarafl KaK AISI 
5 1010 AKDQ. 

KaK noKasaHO Ha 4)nr.16, me3AO 218 
onopHoro cpeACTBa HaxoAHTCfl c BHyTpeHHeH 
CTopoHbt BWCTyna 216 m coAepxcuT Tpn 
nnomaAKH 220, 222, 224 Ann B3aMM0AeflcTBHn c 
10 noALunnHUKOM 228 CKonb>KeHkin onopHoro 
cpeACTBa 60. 3th nnomaAKW 220, 222 m 224 u 
mx Ba>KHOCTb Ann cbo6oaho 
ycTaHaB/iMBaiounerocfl onopHoro cpeACTBa 60 
6yAyT noAPO^HO onucaHbi HH>Ke. 

Oahmm kjiiomom k peiueHHK) Bonpoca o 
is cbo6oaho ycTaHaBJiMBaK3iAeMC5i onopHOM 
cpeACTBe 60 noKa3aHHoro aneKTpoABMraTenn 
nBnniOTcn cnoco6 m Marepkian, ncnorib3yeMbJe 
Ann ycTaHOBKM onopHoro cpeACTBa 60 ksk b 
THe3Ae 71 Ann onopHoro cpeACTBa b cTaHUHe, 
TaK n b mesAe 71 Ann onopHoro cpeACTBa b 
20 CTaHUHe, TaK n b me3Ae 218 Ann onopHoro 
cpeACTBa b noAUJunHMKOBOM m^Te. 

KaK noKa3aHO Ha c|)nrypax 1, 2, 18 m 19, 
onopHoe cpeACTBo 60, ncnorib3yeMoe b 

nOflLiJMnHMKOBOM l^MTe 54 M BO BCeX, KDOMe 

OAHoro, npMMeHeHunx b mesAe 71 b CTaHUHe, 

25 nBnneTcn, b npoTMBonono>KHOCTb 

TpaAni^noHHOMy caMoycTaHaannBatoiAeMycn 
onopHoviy cpeACTBy, cbo6oaho 

ycTaHaBJiMBaKJLAMMcn onopHbiw cpeACTBOM. 
Cbo6oaho ycTaHaBJiMBaKiLA^Mcn onopHbiM 

30 cpeACTBOM nBnneTcn TaKoe, b kotopom 
noAUJunHMK 228 noA AeRcTBueM o^eHb Manbix 
cm/1 caMoycTaHaBriMBaeTcn TaK, mto pa6oTaeT b 
nonoxeHMM, npM kotopom Me>KAy onopHOM 
i4an0oPi Ha Bany 32 m caMMM noALUnnHMKOM 
o6paayeTcn HaAnexaiAM^ paBHOMepHbiM sasop. 

35 nocKoribKy nanneTcn >KenaTenbHbiM, MTo6bi 
onopHbte cMCTeMbi ABMraTenn TpeSoBann cneHb 
He6o/ibUJoro ycujiun Ann caMoycTaHaanMBaHi/in 
nOALUMDHMKOB, TO HeM MeHbiue ycMfiMe, 
Heo6xoAMMoe Ann HaAnexauiero 
caMoycTaHaBTiMBaHun noAUivinHMKOB, TeM 6onee 

40 paBHOMepHo pacnpeAeneHMe MacnnHoK nneHKM 
no eany 32, a ecxiM MacnnHan n/ieHKa 
paBHOMepHan, to yTeHKa Macna M3 onopHbix 
CMCTeM 6yfleT MMHMManbHbift Ann ashho^ 

KOHKpeTHOM CMJIOBOM Harpy3KM. OAHO M3 

npenMymecTB cboooaho ycTaHasnMsaKJiAerocn 

45 nOAUJMnHMKa COCTOMT B TOM, MTO 3HaHMTeJlbHO 

yMeHbLuaeTcn yTenKa CMa3KM, hto yBeniiHMBaeT 
cpoK cny>K6bi nOAUJMnHMKa. 

KaK 6birio yKasaHO Bbiuje, oaho ms ochobhux 

pa3J1MMHR Me)KAy TpaAMUMOHHbIM 

50 caMoycTaHaBJiMBaioiAMMcn onopHbiM cpeACTBOM 
m cbo6oaho ycTaHaanMBatoLAMMcn onopHbiM 
cpeACTBOM 60 b noK33aHHOM aneiapoABuraTe^e 
saKnio^aeTcn b MaTepktane, Mcnonb3yeMOM Ann 
saMKa 230. 06bMHO Mcnonb30BariM npy>KMHHy(o 
CTanb, ho 33MOK 230 noKaaaHHoro onopHoro 

55 cpeACTBa MsroTaB/iMBaioT M3 weHb wecTKofl m 

npOHHOtl KOHCTpyKqMOHHOR CTa/IM, 

npeAnoHTMTenbHo (Ann KOHKpeTHo noKa3aHHoro 
aneKTpoABuraTenn) AISI 1010 AKDQ, KOTOpan 
npM rwSKe nossonneT nonynMTb 6onee 
eAMHOo6pa3Hyio cJxopMy 3aMKa, hto 
60 o6ecne<-iMBaeT noBTOpneMOCTb OAHOo6pa3Horo 
onopHoro cpeACTBa 60. 

ApyrMM KJ1HDMOM K nOBblUieHMK) 

SKcnnyaTai^MOHHbix KanecTB cbo6oaho 
ycTaHaannBaioiAerocn onopHoro cpeACTBa 60 
nanneTcn co3AaHne pnAa M3BecTHbix cocTonHMd 
b Ka>KflOM onopHOM cpeACTBe 60, KOTopoe 
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3aKpennflK>T b tom hjih hhom nonoweHMH, 

COOT BSTCTBy IOLI46M 3TMM wenaeMbiM 

COCTOflHHflM. 3TO HaXOAHTCfl B np0THB0p8HMM C 
TpaAMMMOHHblMH onopHbiMH CMCTeMaMH, B 

KOTopbix ooecneMMBaioT CHaMana 

oTHocnTejibHoe nonoxeHwe onopHoro cpeflCTBa 
b rH63Ae b noflninnHMKOBOM imne HJ1H CTaHMHe, 
m xiK)6bie cxxTOAHMfl, flBJimomkiecfl peay/ibTaTOM 

OTHOCMTGJlbHOrO nOJIOWeHMfl, 6nOKMpyK)TCfl B 

hmx. OnbiT noKa3aji, mto b TpaflMi^MOHHbix 
onopHbix CHCTeMax 6/ioKnpyeTcyi cweHb MHoro 

COCTOflHMfl aha OAHoro H TOTO >KG 

oTHocnTeribHoro nonoxeHMfl M3-3a (noMMMo 
Apyrux cfcaiaopoB) reoMeTpnw noAiunnHMKa, 
reoMeTpnn mesAa, SKajeHTpkiMHOCTH m 
reoiweTpuM 3aMKa (Bee mmsiot onpefleneHHbie 
AonycKn m pa3MepHbie OTKnoHeHkm ot HOpMbi). 

Cboooaho ycTaHaannBaioi^eecfl onopHoe 
cpeACTBO 60, Mcnortb3yeMoe b noicasaHHOM 
GJieiapoflBHraTejie, coflep>KHT nofliiinnHMK 228 
CKonwKeHHfl, KOTopbjR onepaTHBHO 
ycTaHaBnuBafOT b me3AO 71 htm 218, h sawioK 
(flepKarenb) 230 nofliLinriHUKa. KoHCTpyKLjun, 
KaK noKasaHo, nBnneTcn cbocoaho 
ycTaHaBnuBaKDLi^ewc^, ho orpaHMHeHa ot 
BpameHna TeM, mto 3aMOK 230 m noflLUnnHHK 228 
nwetOT HecKO/ibKO aneMeHTOB 232 B 
nofliunnHMKe 228 n HecKo/ibKO 
cooTBeTCTByKDinnx npen«TCTByK)u;nx Bpai^eHHK) 
3/ieMeHTOB 234 b aaMKe 230 Ann 
npeflOTBpau^eH^jR Bpainei-iym noAUJunHMKa 
CKo/ibJKeHMfl, ho He Meiuaioii^Mx nofliuMnHMKy 
cbo6oaho ycraHaBrtMBaTbCfl. 

3aMOK 230 nofliunnHMKa mmsgt ipn 
nnoiuaAKH 236, 238, 240, flBJiflfomwecn 
3epKa/ibHbiM M3o6pa>KeHueM Tpex nnou^aflOK 
220, 222, 224, pacnonoweHHbix Ha flHe rHe3fla 
218, b kotopom ycTaHOBneH noAiunnHkiK 
CKonwKeHMH. nyTeM M3MepeHM« 6bino 
ycTaHOBJieHO, mto sa>KHo, mtoou nnomaAKH 236, 
238, 240 Ha 3aMKe u nnou^aAKM 220, 222, 224 b 
rHe3Ae b nofliiii/inHMKOBOM u\\atb He owjih 
pacnojioxeHbi coocho, Ann Toro mtoGw 
o6ecneHMTb 6ojibiuee nepeMeu;eHue 
noALUnnHMKa. YKasaHHbie wecTb njioujaAOK 
rapaHTupyjoT, mto nnou^aAb KOHTaicra Me)KAy 
noAiunnHkiKOM n me3AOM n nnomaAb KOHTataa 
Me>KAy noALunnHMKOM u 33mkom oCecneHMBaioT 
noAtunnHMKy B03MO)KHocTb Jienco 

ycTaHaBiiHBaTbCP, npvineM c coxpaHeHkieM 
nonojKeHMH noAOiwnHUKa npn npunoxeHnn k 
Bany Harpy3KM. OaKTWMecKH ujecTb onomaAOK 
rapaHTupytoT nocTOflHHbifi KOHTa kt c 
noflujunHUKOM n paBHOMepHoe pacnpeAeneHMe 
ycurinPi ot noAUJkinHUKa k noALunnHUKOBOMy 
mi/iTy n 3aMKy. 

FloKaaaHHoe cboooaho ycTaHaBUMBaioii^eecfl 
onopHoe cpeACTBo 60 ycTaHaBna Bator b 
onopHbte me3Aa 71, 218 CTaHUHbi 22 h 
noALunnHMKOBoro mMTa 54 cooTBeTCTBeHHo h 
3aTeM 3aKpenji«K)T Ha MecTe nocpeACTBOM 
onoKCMflHoro Knen. Cpa3y nocne noMeujeHMR 
onopHoro cpeACTBa 60 b to nnn Apyroe me3Ao 
71, 218 c anoKCMAHbiM KneeM Ha noBepxHOCTax 

nOALUMDHMKOBOrO U\\ATa KTIM CTaHUHbi M 3aMKa 

230 npmiaraioT ycunne, npn3HaHHoe 
AOCT3TOM h bi m Ana nocaAKu 3aM Ka m 
noAUJunHMKa b rHe3AO, nocne nero npunaratOT 
BTopoe ycunne. B TeneHne 3Toro nepnoAa 
anoKCHAHbiC^ Knetf nepBOHaManbHO 
cxBaTbiBaera m eMy no3BonflioT oTBepAeTb. KaK 
TonbKO Knew cxBaTMncfl, 33mok m noAiuunHMK 

OKa3blBaHDTCP 3aO>MKCMpOBaHHblMkt B BbicTyne 

(me3Ae), c 3aAaHHbiMn cocTOAHUflMn, 
co3AaHHbiMM nocpeACTBOM npunoxeHHoro 
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ycvtrwfl. nepBOHaHanbHafl aAre3MOHHan cBfl3b 
wie>KAy noBepxHocTbio 3aMKa m noBepxHocTbio 
me3Aa AOCTaTOMHa Anfl coxpaHeHMfl 3aAaHHbix 

COCTOHHMtt M OCecneHMBaeT B03MOKHOCTb 

AanbHe^ujefl o6pa6oTKM noAiunnHkiKOBoro u^nTa 

M/1M CTaHMHbl, B TO BDeMfl K3K 3n0KCMAHbl« KJiefl, 

yAepxoi Ba kdu^ n m b hux onopHyjo cucTeiwy, 
nojiHocrbto 3aTBepAeBaeT. 

AyMaeTCfl, hto cosAaHne m coxpaHeHne 
3aAaHHbix coctohhhB o6ycnoBneHO Tewi, mto 
o6ecneMeHHa« onoiccnAHbiM KneeM CBfl3b Me>Kfly 
33MKOM m cpeflCTBOM pa3MeuneHMfl noALunnHMKa 
(rHe3AOM) cbo6oaho noABeujuBaeT saMOK, noica 
oh Gbin npeABapMTe/tbHo HarpyxeH, m TeM 
caMbiM KOMneHcupyeT Bee OTtoiOHeHMH 
paaiwepoB b Ka>KflOM cocTaBHOM aneMeHTe, 
TaKOM KaK noflLunnHHK, 3awoK noAiLinnHMKa m 
cpeACTBo pa3MeineHMfl noAUJunHMKa, T.e. 
me3Ao. nocne ycTaHOBKM onopHoro cpeACTBa b 

l*He3AO nOAUJUnHMK MO>KeT 

caMoycTaHaBJiktsaTbcn Ha Bany, nocKonbKy Ben 
onopHan cucTeMa MoxeT nnaBaTb, noKa 
3noKCMAHbiCi KfieCi 3aTBepAeBaeT, npMMeM 
HHKaKnx 6onbUJMX KOHTaKTHbix ycunkiR MeKAy 

nOALUHnHMKOM H 33MKOM He C03AaeTCfl, n 

anoKCMAHbiM KneR sanoriHweT 3a30pbi m 
cxBaTbiBaeTCfl noA 3aAaHHbiM ycwjineM, tom ho 
o6ecneHMBap 3aAaHHbiM pqA coctophmm. 

B noKasaHHOM aneiapoABMraTene cwia 
TpeHUJi MejKAy noALiinnHMKOM m Bpau^aiOL^MMcn 
BanoM He cTo/ib BennKa, MTo6bi npoTHBocTo^Tb 
KpyTHiueMy MOMeHTy, m noAiuunHMK 228 6e3 
orpaHMMMBatoii\iix BpameHMe nanoK 234 6yAeT 
BpaiAaTbCfl b 3aMKe 230, b pe3yiibTaTe nero 
oyAeT M3HaiDMBaTbCfl Hapy>KHafl nepnct)epM« 
noAiunnHUKa. noAiuunHMK saKpenneH b me3Ae 
nocpeACTBOM 3aMKa cbo6oaho, ho Bee 
A0CT3TOMHO nnoTHO, MTo6bi o6ecneMMTb eMy 

B03MOXHOCTb CB060AHO yCTaHaBJlUBaTbCfl. 

Cboooaho ycTaHaB/iMBatoLneecn onopHoe 
cpeACTBo 3aKperuinK)T b .me3Ae b cooTBeTCTBkin 
co cneAyiou^nM cnocoGoM. CHaMana rHeaAO, 

nOAUJMnHMK M 33M0K nOALUMnHUKa Hy>KHO 

oMMCTMTb ot nbiJin, rpfl3M n xcvipa. Ha Hapy>KHbii^ 
AnaMeTp 230 m Ha pa60Hyio noBepxHocrb me3Aa 
71, 218 B CTaHMHe kinn noALUnnHMKOBOM muTe 
HaHocflT aKTMBaTop Knefl, npeAnoMTHTeribHO 
TaKofi, KaK aKTMBaTop "Aa^MaKc" 535. Ha 
HapyxcHbift AnaweTp 3aMKa 230 m 3aKpbiTb(M 
KOHet4 HaHocflT cno^ Knew, npeAnoMTMTeribHO 
TaKoro, KaK Knew "flaMMaKc" 628 VT. Cpa3y >Ke 
nocne HaHeceHMfl cnon "flaClMaKca" 628 VT 
AeTanu co^vipatoT BMecTe, noBopaMMBan 33mok 
npn6Jin3MTe/ibHO Ha 60 rpaAycoB OTHOCMTenbHO 
me3Aa, Ann Toro MTo6bi CMeiuaTb tcneiH m 
aKTMBaTop. 3aTeM k 3aMKy npunaraioT oceBoe 
ycunne, npeAnoMTHTeribHO npuMepHO 40 cpyTOB 
(18 Kr), Ha npn6riM3HTejibHO ABe-Tpn ceKyHAbi h 
npeAnoMTMTenbHO AaB/ieHne orano 3,5 o>yHTOB 
(1,6 Kr) Ha ocTa/ibHbie nflTb MMHyT obu^ero 
BpeMeHU nepBOHaManbHoro cxBaTbiBaHMfl. B 
KOHqe n^THMMHyTHoro nepMOAa onopHyto 
CkiCTeMy c nepBOHaManbHO cxBaMeHHbtM KneeM 
noMemaioT noA yribTpao>MOJieTOBbi^ cBeT Ann 
OTBepxAeHHa npviMepHO Ha ABe MUHyTw, Ann 
Toro MTo6bt BbicyiunTb Knefl, He OTBep>KAeHHbiR 
nocpeACTBOM aKTMBaTopa. 

KaK noKa3aHO Ha o>nr.3, b npuMeHeHnn k 
oxna>KAeHMK3 ABuraTerin TpaHcnopTHoro 
cpeACTBa ncnonb3ytoT onopHyto cucTeMy 60. KaK 
noKa3aHo, b onopHoe me3Ao 71 ycTaHOBneH 
ujapuKonoAiunnHMK 228 m saTeM 3aMeKaHeH b 
TpeGyeMOM nono)KeHMM, b kotopom ero 
yAepJKMBaiOT nocpeACTBOM MeTbipex ycoB 231, 
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BHyTpeHHew creHKe Bbicryna 68. 

ripw 3aKpenneHMki LuapuranoAUJunHUKa b 
Tpe6yeMOM nonoweHMM b meafle bb)kho, HTo6bi 
Bee MeTbjpe yea 231 6buiu BbineKaHeHbi 
OAHOBpeMeHHo, MTo6bi rapaHTMpoBaTb 
OTcyTCTBue paAManbHoro unu oceBoro 
nepeivieu^eHMfl noAwwnHUKa v\ 3aMKa 
noAiiJunHMKa. Mto KacaeTcn cbo6oaho 
ycTaHaanMBaioinerocn nc-AiiJMnHMKa b 
cooTBeTCT bum c HacTonmMM M3o6peTeHMeM, TO 
npn 3aneKaHKe 3aMKa 230 b TpeoyeMOM 
nojio)KeHMM oh MyBCTBMTeneH k Aas/ieHHK) b 

npOTMBOnonO)KHOCTb MyBCTBMTeJlbHOCTH K 

nepewiemeHHK), nosTowiy nepefl 

3aMeKaHHBaHneM k niapHKonoflLunnHMKy m aaMKy 
npujiaratoT HeKOTOpoe ycn/ine. 3Ta onepai^n 
0Ka3bisaeT flewcTBue, aHanon/NHoe 
npMJiOKeHMfO flaaneHMfl k noAWMnHi/iKy 248 
CKonb>KeHMn cbo6oaho ycTaHasnMBatomerocn 
onopHoro cpeflCTBa 60, yAep)KMBaeMoro 
nocpeACTBOM Knen b rHe3Ae. nocne 
33MeKaHMBaHMfl Ana McnbrraHMn Ha 
BbJAaBnuBaHne k BHyrpeHHeMy Topuy 
LiiapHKonoALunnHMKa npMnaraiOT oceBoe ycunue 
BenuMMHOK) 5 cfjyHTOB (2,27 Kr) b HanpaaneHMM k 
OTKpbiTOMy KOHuy CTaHUHbi, Ann Toro HT06bl 
yoeAMTbCfl, mto npoi^ecc 3a4eKaHMBaHMn Gbin 

SCfcqbeKTMBHblM. 

KaK noica3aHo Ha qburypax 1, 20 n 21, Asa 
mnviMHbix qbnaHL^a 64, 64' KpenneHMn M3 
HecKonbKMX 4)naHL(eB KpenneHwiq, 
ncnonb3yeMbix c anetcrpoABMraTeneM b 
cooTBeTCTBun c HacTOflu^MM M3o6peTeHMeM, 
onepaTHBHO npucoeAMHntoT k CTaHMH© 22 
nocpeACTBOM anoKciiAHoro Knew. OnaHL^bi 64, 
64' nannioTcn eAMHCTBeHHOt^ AeTaribK) 
ABuraTexifl, KOTopan nanneTcn cetfMac ocoooti 
Ann Ka>KAoro npMMeHeHMn. B MacTHOc™, b 

AaHHblM MOMeHT Ka>KAafl KOHCTpyKl^Mfl, K KOTOpOM 

npucoeAUHfliOT noKa3aHHbiM" ABMraTenb, 
OT/innaeTcn ot Apyrwx, a sto TpeSyeT MHoro 
qbnaHi4a KpenneHM* A*!* Ka>KAoro npMMeHeHMn. 

B o6iAeM, KajKAbifl cf)naHei^ KpenneHMn 
npeACTaBnneT cocofl WTaMnoBaHHyjo 
MeTannnMecicyio AeTanb, npuneM HeKOTopbie us 
hmx MMetoT HecKOJibKo pe6ep 66 wecTKOc™ 
(qbnr.20 m 21), o6pa30BaHHbix B hux Ann 
noBbiujeHun HM3K0fl nacTOTbi CBo6oAHbtx 
Kone6aHn£^ MeTanna, c Teiw MTo6bi yiweHbLUMTb 
ujyM ot KOHCTpyKL^kin ABMraTenn. 

OnaHei^ 64 (b npMMeHeHMM k oxna>KAeHMK) 
ABMraTenn TpaHcnopTHoro cpeACTBa) mtim 64' (b 
npMMeHeHMM k KOHAMLjMOHMpoBaHMio B03Ayxa 
nnn k OTonnTento) coAep>KHT ycTaHOBOMHyio 
nacTb 242, MMeiomyio BbinoriHeHHbie b HePi 
KpenexHbie cpeACTBa 244, m Maweo6pa3HyK) 
MacTb 246, o6pa30BaHHyio no oKpyxHocTM 
BOKpyr L^eHTpanbHoro oTBepcTun 248, b KOTopoe 
bxoaut CTaHMHa 22. 3Ta HaweoopasHan nacTb 
246 MMeeT conbiDKtf paAnyc ot L^eHTpa 
oTBepCTun 248 Ha oahom KOHLje 250 m 
nocTeneHHo cyKMBaeTcn ao MeHbiuero paA^yca 
b T04Ke 252, KOTOpan n&wwr npn6riM3HTenbHO Ha 
OKpy>KHocTM craHMHbt 22 (qbnr.20). 

OAHa us ocodeHHOCTe^ ashhoto 
coeAMHeHun CTaHMHbi c 0naHL^eM coctout b 
Heo6bNHOM cnoco6e npucoeAMHeHun Ka>KAoro 
qbnaHLja 64, 64' k CTaHUHe 22. KaK noicasaHO Ha 
4)nr.20, npn ycrraHOBKe 0/iaHueB Ha craHMHy 22, 
Me>KAy Hapy>KHO^ noBepxHocTbio 256 ct3hhh 22 
m BHyTpeHHeR noBepxHocTbio 258 
Haiueo6pa3HOti HacTM 246 qbnaHL^eB 64, 64' 
oopa3yeTcn pe3epByap 254 (<$w\20) Ann 
anoKCMAHoro Knen. 3Ta KOHKpeTHan KOHCTpyKi4Mn 
oGecneHUBaeT yAep>KaHne anoKCMAHoro Knen b 
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peaepByape bo BpeMn noBopoTa ciaHUHbi 
oTHOCMTenbHo Maiueo6pa3HoR nacTM 246 b 
npoi^ecce M3roTOBneHvin Ann coeAWHeHun 
KaxAoro cpnaHL^a 64, 64" KpenneHMn co 
CTaHMHOfl 3neiapoABMraTenn m Ann 
0TBep>KAeHMn Knen. 

Ha Ka>KAOM c})naHL^e 64, 64' onepaTHBHO 
ycTaHasxiMBaiOT cpeACTBo 260 Ann 
HaAnejKaiuero pacnono)KeHnn qbnaHL^a 
OTHocnTeribHO CTaHMHbi 22 Ann xa>KAoro 
KOHKpeTHoro npMMeHeHMn. 3to rapaHTMpyeT 
HaAne^amee pacnono>KeHMe KaKAoro 
Kpene)KHoro cpeACTBa 224 Ann Ka>KAoro 
npuMeHeHHfl. 

Bo BpeMn 3Tofl onepaqnM c6opKM Hapyaonan 
noBepXHOCTb 256 ctbhmh 22 m7mjim BHyTpeHHnn 
noBepxHOCTb 258 Maiueo6pa3HO^ MacTM 246 
cprtaHL^a MMeiOT HaHeceHHbiH Ha hmx aKTMBaTop 
Knen. (IpM noBopoTe mx OTHOCMTenbHO Apyr 
Apyra nocne BBeA&HMn anoKCMAHoro Knen b 
peaepByap MMeeT wecTo aAresMOHHbiM KOHTaKT 

Me)KAy 30HaMli HapyTKHOM nOBepXHOCTM CTaHMHbi 

aneKTpoABMraTenn b6jim3M BHyTpeHHeK 
noBepXHOCTM Maujeo6pa3HOM mbctm qbnaHi^a. KaK 
OKa3anocb, ara aAresuoHHan cBn3b BnoriHe 
yAOB/ieTBOpMTejibHa . 

npM npMKpenneHMM cpnaHL^a k CTaHMHe 
noBepXHOCTM c^naHua m CTaHMHbi OHMi^awT ot 
3arpa3HeHMM m 3aTeM HaHOcnT aKTMBaTop Knen 
(tskoK, KaK npeAnoHTMTeribHO "AaMMaKc" 535) 
Ha BHyTpeHHkiPi AnaMeTp cjDnaHt^a n Ha 

HapyXCHbIM AMaMOTp CTaHMHbi MMeHHO T3M, Tf\& 

6yAeT 3aKpenneH qbnaHeq, nocne Mero p&\a\ 
AocTaTOMHoe BpeMn Ann McnapeHMn 
pacTBOpMTened M3 aKTMBaTopa. 3aTeM b MecTe, 
rAe ocTaHaanMBaioT to6Ky HaLueo6pa3Hoft nacTM 
qbnaHLja, HaHocnT cno« Knen, npeAnoMTMTeribHO 
TaKoro, KaK renb "flai^MaKC" 602. Cpa3y >Ke 
nocne HaHeceHMn icnen cfxnaHeLj ycTaHaanMBaiOT 
Ha CTaHMHy, noBopanMBan era npM6nM3MTenbHo 
Ha 90 rpaAycoB OTHOCMTenbHO CTaHMHbi Ann 
cMeu^eHMn aKTMBaTopa m Knen, nocne Hero mx 
yAepxMBaioT b noBopoTHOM npMcnoco6neHMM b 
HaAne>KaLi;eM Ann KOHKpeTHoro npMMeHeHMn 
nono>KeHMM b TeneHMe BpeMeHM, AOCTaTOHHoro 
Ann nepBOHananbHoro cxBaTbiBaHMn ciwecu 
aKTMBaTopa m tcnen (npeAnoMTMTenbHO OKono 
Tpex MMHyT). nocne SToro coeAMHeHHbiR y3en 
noMeu^aiOT noA naMny Ann cyiLKM Knew, He 
OTBep>KAeHHoro nocpeACTBOM aKTMBaTopa. 

l/l3AenMn m npMeMbi, onMcaHHbie Bbiate, 
npeACTaBnnioT co6ofl npeAno^THTenbHbie 
BapMaHTbi ocymecTsneHMn HacTonmero 
m 3o6peTe h m n , ho noHnTHo, hto 3tm KOHKpeTHbie 
M3AenMn m cnoco6t>i He orpaHMMMBaioT 
HacToniuero M3o6peTeHMn m hto B03MO>KHbi 
paannMHbie M3MeHeHMn b hmx b npeAenax 
o6*beMa M3o6peTeHMn, onpeAerieHHoro b 
npnnaraeMOM qbopMyne M3o6peTeHMfl. 

OopMyna M3o6peTeHna: 

1 . flMHaiwoojieicTpMHecxan MauuMHa 
nocTonHHoro TOKa, coAepwaman CTaHMHy, 
noAUJMnHMKOBbift iamt, npMKpenneHHbiC^ k HeW, 
nocTonHHbie MarHMTbi, saKpenneHHbie Ha 
CTaHMHe, ycTaHoaneHHbie Ha Bany cepAe^HMK 
nKopn M3 nucTOB c na3aMM , b KOTOpbix 
pacnono>KeHa o6motk3, m KonneKTop, MMeK)iHMM 
aneicrpMHecKM npoBOAntAyto nacTb c na3aMM, 
y3en meTOHHOM TpaBepcbi, MMeioiAeCi no 
KpaC^He^ Mepe ABe meTKM, coe am h eH h bi e c 
npoBOAntAMMM aneMeHTaMM, Asa onopHbix 
cpeACTBa, Ka>KAoe M3 KOTOpbix BKntonaeT 
noALUnnHMK, ycraHOBneHHbiM b Aep)KaTene, oaho 
onopHoe cpeACTBo pacnono>KeHO b CTaHMHe, a 
Apyroe b noAiunnHUKOBOM mMTe, oniMHaiomancn 
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TeM, hto nocTOJiHHbie MamnTbi 3aKpenneHbi Ha 
CTaHMHe nocpeflCTBOM Knew, no KpaflHeft* Mepe 
onopHoe cpeACTBO b noAU-iwnHHKOBOM ii^MTe 
BbinojiHeHo caMoycTaHaB/iMBaiOL^MMcn c 
o6ecneMeHneM cBo6oAHoro ueHTpwpoBaHHfl 
noALunnHUKa c BanoM, a flepjKaienn onopHbix 
cpeACTB 3aKpenneHbi k cTaHWHe w 
noAuiunHkiKOBOMy \i\v\Ty npn noMO^M Knew, 
meTOMHan TpaBepca nMeer Konbi^eByio qtopMy, 

Me>Kfly nOALUHnHMKOBblM U\MTOM M CTaHMHOfl 

3aKpenneH Ha6op n3onnpy>omnx aneMewoB, 
coeAHHeHHbix c y3Jiowi KonbLjeBofl meTOHHofi 
TpaBepcw fln« ynpyroro noAAep>KaHHfl 
nocxieAHero BHyipn CTaHUHbi, npn stom k 
CTaHMHe npviKpenneH c noMombio Knew 
MOHTaxHbiM $naHei4, pacwMpflioiAMflcfl no 
OKpy>KHOCTn OTHOCMTenbHO Hee, nnfl 
npucoeAMHeHMfl watunHbi k ntoooMy M3 

HeCKOJIbKMX 06"bGKT0B npHMeHemifl. 

2. MaujMHa no n. 1, OTnkinaiomaflCfl TeM, mto 
u^eTKM npMxaTbi k Konneiaopy npn noMomn 
neHTWHbix npy>KMH, o6ecnennBaiOLAKX 
npw6nn3MTenbH0 nocTOHHHbie cunbi, 
AeflcTByjomvie Ha meTKM. 

3. MaujMHa no n. 1 unw 2, oniHHaioinaflca 
TeM, hto no KpaPiHePi Mepe ABe u\ejwi 
BbinonHeHbi TaK, hto TonbKO nacTb npoAonbHotf 
noBepXHOCTM Ka>KfloPi H3 hmx nepBOHananbHO 
KOHTaKTMpyeT c KonneKTOpoM. 

4. MaujMHa no n. 3, omMHatomaflCH TeM, hto 
TOMKa nepBOHaManbHoro KOHTaiaa Me>KAy 
Ka^Aoti meTKotf m KonneiaopoM pacnonoKeHa 
TaK, hto neHTOHHbie npyxuHbt pa3BMBaioT 
OTHOCMTenbHO BbicoKoe HananbHoe AaeneHne 
Ana 6btcTporo npn>KaTM« meTOK. 

5. MaujMHa no n. 4, OTnymaioLnaflca TeM, hto 
meTKM HMeioT AnnHy npoAonbHotf noBepXHOCTM 
oonbiue cyMMbi AnnHbi Hapy>KHoB pym 
KonneKTopa Me>KAy AByMfl naaaMn h wnpnHbi 
AByx naaoB Konneicropa TaK, hto bo BpeMfl 
pa6oTbi KpoMKkt Li^eT-Kn He nonaAaioT b naaw 
Kon/ieKTopa. 

6. MaujMHa no n. 4, oTnkinaioinaflCH TeM, hto 
KaKflafl meTKa nivieeT cfcacoHHyto nosepxHOCTb 
Ana BsanMOAeRcTBMfl c KonneiaopoM. 

7. MaujMHa no ntoSoMy M3 nn. 1 6, 
oTnuHatoLAancfl TeM, hto KonbueBaa meTOHHaa 
TpaBepca MMeeT no KpaflHefi Mepe neTbipe 
D-o6pa3Hbix naaa ppn coeAMHeHMP c Heft 

KaXAOM ODOMMbl Li^eTOK. 

8. MaujMHa no n. 7, onwHatomaflCfl TeM, hto 
o6oftMa u^eTOK coeA^HeHa c KonbijeBoft 
meTOHHoC^ TpaBepcoCi nepe3 D-o6pa3Hbie na3bi 
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Ana ooecneMeHMH tohhoto pacnonoweHHH 
oooflMbi oTHOcnTenbHO Konneiaopa npn 
MMHUMaribHOM HanpfweHMH b TpaBepce. 

9. MaujMHa no nioooMy M3 nn. 1 8, 
OTnwHaiomaflCfl TeM, hto noAWKnHHKOBbifl u\\at 
MMeeT Bbipe3 ppn pasMeu^eHkin npoBOAamux 
aneMeHTOB meTOK, a cTaHMHa m u^ht hmoiot 
cpeACTBa Ann paaMemeHna w ynepwMBBHwn 
n3onkipyioiAMX oneMeHTOB, npn stom 

nOAHJUnHMKOBbl^ IAMT COeAMHeH CO CTaHMHO^ 

nyTeM 3aHeKaHMBaHnyi. 

10. MawnHa no nioooMy ms nn. 1 9, 
oTnwnaioinaHCfl TeM, hto Konneicrop coAep>KMT 
BHyTpeHHioK) M3onnpyK)iAyio nacTb c 
oTBepcTneM, coeAHHeHHyK) c BanoM npn 
noMOi4M Knew, a era BHeujHFifl aneiapwHecKVi 
npoBOAnaiafl nacTb MMeeT MHOwecTBo A3biHKOB 
Ann coeAHHeHMfl c oomotkoA AKopa m 
npucoeAMHeHa k M3onnpyK)Lnefl nacTM TaioKe c 
noMoiAbK) Knew, npn stom m cepAeHHMK HKopa 
npnicneeH k Bany. 

11. MaujMHa no nio6oMy M3 nn. 1 10, 
OTnunajomaflCfl TeM, hto OHa AononHHTenbHO 
C0Aep)KHT no Kpa^HeR Mepe ABa Haiueo6pa3Hbix 
MacnooTpaxaTenfl, pacnonoKeHHbix no kohl\3m 
Bana, BTynicy, pacnono>KeHHyK) Ha Bany Me>KAy 
cepAeHHMKOM AKOpfl m MacfiooTpaxaTeneM co 
CTopoHbi, npoTHBonono>KHoW KonneKTopy, 
cpeACTBO KOHTponfl npoAonbHoro CMemeHna, 
pacnono>KeHHoe Me>KAy MacnooTpa^aTeneM m 
KonneiaopoM, m cpeACTBO CHUKeHnw oceBoi^ 
Bw6pai4MM. 

12. MawMHa no nto6oMy M3 nn. 1 11 , 

OTnMHatOlHaflCfl TeM, HTO Ka)KAbl& nOCTOflHHblR 

MamuT KOHTaKTupyeT co cTaHMHoR no Kpa^Heft 
Mepe b AByx TOHKax, o6ecneHMBan OTcyTCTBue 

KaMaHUH MarHMTOB OTHOCMTenbHO CTaHMHbl. 

13. MaujMHa no n. 12, oTnunaioiAaflcw TeM, 

HTO Ka>KAblR nOCTOJIHHblPi MarHUT MMeeT 

HaMOonbinyio Tonu^nHy b era L^eHTpanbHoPi 
nacTM m BbinonHeH cy>KaK)LAHMcn no 
HanpaB/ieHHK) k KOHi^aM Ann odecneneHkin 
CHVDKeHMfl MOMei-rra conpoTMBneHMH. 

14. MaiUHHa no n. 13, OTnuHatoiMancn TeM, 
hto nocTOflHHbie MamnTbi BbinonHeHbi b 
ceneHHH Ayroo6pa3HOM cf)opMbi v\ flyrki 
BHyTpeHHeR n Hapy)KHoR noBepxHOCTeM MMeiOT 
paaiikiHHbje L^eHTpbi, npkineM B03AyLUHbiM 3asop 

Me>KAy CepAeHHMKOM flKOpfl \A nOCTOBHHblMH 

MarHMTaMM b i^eHTpanbHofl nacTM nocneAHMx 
MMeeT HaMMeHbLuyto Be/iMMMHy m yBennnnBaeTCfi 

K KOHL^aM MarHMTOB. 
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